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TGTGGACAGCMTCTTCCAAAGAAAGACAGGGATGACATCATGGAAGCGA 

1 (93-110) + — + + + +60 

ACACCTGTCGTTAGAAGGTTTCTTTCTGTCCCTACTGTAG 
VDSNLPKKDRDDIMEAS RRL- 

ATCGCCATCGGACGCCGCCTTTTGCAGAGCAGTGTCGGTTCAGGTAG© 

61 + + + + + + 120 

TAGCGGTAGCCTGCGGCGGAAAACGTCTCGTCACAGCCAAGTC^TCCCTTCATA 
SPSDAAFCRAVSVQVGKYVD- 

CGTAACGCAGAATTTAGAAAGTACGATCGTGCCGTTAAGAGTTATGGAAATAAAGAAAAG 

121 + (93-25) + +-- + + 180 

GCATTGCGTCTTAAATCTTTC^TGCTAGCIACGGCAATTC 
VTQNLE ST IV PLRVME I KKR - 

ACGAGGATCAGCACATGTTAGTTTACCGAAGGTGGTATCCGCT^ 

181 + + + + --+ + 240 

TGCTCCTAGTCGTGTAC!AATC!AAATGGCTTCCA^ 
RGSAHVSLPKVVSAYVDFYT- 

GAACTTGCAGGAATTGCTGTCGGATGAAGTAACTAGGGCCAGAACCGATACAGTTO 

241 + + + + + + 300 

CTTGAACGTCCTTAACGACAGCCTACTTCATTGATCCCGGTCTTGGCTA 
NLQELL SDEVTRARTDT VSA- 

ATACGCTACCGACTCTATGGCTTTCTTAGTTAAGATGTTACCCCTGACTGCTCGTGAGCA 

301 +— +- +- (93-40) + + 360 

TATGCGATGGCTGAGATACCGAAAGAATCAATTCTAC!AATG© 
YATDSMAFLVKMLP LTAREQ- 

GTGGTTAAAAGACGTGCTAGGATATCTGCTAGTACGGAG^ 

361 + + + + + + 420 

CACCAATTTTCTGCACGATCCTATAGACGATCATGCCTC 
WLKDVLGYLLVRRR PAN FSY- 

CGACGTAAGAGTAGCTTGGGTATATGACGTGATCGCTACGCTCAAG^ 

421 + + + + + + 480 

GCTGCATTCTCATCGAACCC^TATACTGCACTAGCG 
DVRVAWVY DV I ATLKL V I R L - 

GTTTTTCAAC^GGACACACCCGGGGGTATTAAAGACTTAAAACCGTGTGTGC 

481 + + + + — -+ + 540 

CAAAAAGTTGTTCCTGTGTGGGCCCCCATAATTTCT^ 
FFNKDTPGGIKDLKPCVPIE- 

GTCATTCGACCCCTTTCACGAGCTTTCGTCCTATTTCTCTA 

541 + + + + + + 600 

CAGTMGCTGGGGAAAGTGCTCGAAAGCAGGATAAAGAGATCCAATTCAATGCTC^ 
SFDPFH ELSSYFSRLSYE MT- 

GACAGGTAMGGGGGAAAGATATGCCCGGAGATCGCCGAGMGTTGGT 

601 +- + -f (92-98) 648 

CTGTCCATTTCCCCCTTTCTATACGGGCCTCTAGCGGCTCTTCAACCA 
TGKGGKICPEIAEKL - PJQ. <J 
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ATGGCATTTGAACTGAAATTAGGGCAGATATATGAAGTGGTCCCCGAAAATAATTTGAGA 

1 + + + + + + 60 

MAFELKLGQIYEVVPENNLR 

GTTAGAGTGGGGGATGCGGCACAAGGAAAATTTAGTAAGGCGAGTTTCTTAAAGTACGTT 

61 + + + + + + 120 

VRVGDAAQGKFSKASFLKYV - 

AAGGACGGGACACAGGCGGAATTAACGGGAATCGCCGTAGTGCCCGAAAAATACGTATTC 

121 + + — + + + + 180 

KDGTQAELTGIAVVPEKYVF 

GCCACAGCAGCTTTGGCTACAGCGGCGCAGGAGCCACCTAGGCAGCCACCAGCGCAAGTG 

181 _,_--.,---+——-----+-- +—---r--+-r-— ---+—. + 240 

ATAALATAA QEPPRQPPAQV - 

GCGGAACCACAGGAAACCGATATAGGGGTAGTGCCGGAATCTGAGACTCTCACACCAAAT 

241 + +— + + + + 300 

A E PQETDI GVV PES ETLTPN 

AAGTTGGTTTTCGAGAAAGATCCAGACAAGTTCTTGAAGACTATGGGCAAGGGAATAGCT 

301 + + + + + + 360 

KLVFEKDP DKFLKTMGKGIA 

TTGGACTTGGCGGGAGTTACCCACAAACCGAAAGTTATTAACGAGCCAGGGAAAGTATCA 

361 + + + + + + 420 

LDLAGV THKPKVINEPG KVS 

GTAGAGGTGGCAATGAAGATTAATGCCGCATTGATGGAGCTGTGTAAGAAGGTTATGGGC 

421 + + + + + + 480 

VEVA MKINAALMELCKKVMG 

GCCGATGACGCAGCAACTAAGACAAAATTCTTCTTGTACGTGATGCAGATTGCTTGCACG 

481 + + + + + + 540 

ADDAATKTKFFLYVMQI ACT 

TTCTTTACATCGTCTTCGACGGAGTTCAAAGAGTTTGACTACATAGAAACCGATGATGGA 

541 + + + + + + 600 

FFTSSSTEFKEFDYIETDDG 

AAGAAGATATATGCGGTGTGGGTATATGATTGCATTAAACAAGCTGCTGCTTCGACGGGT 

601 + + + + + + 660 

KKIYAVWVYDC IKQAAASTG 

TATGAAAACCCGGTAAGGCAGTATCTAGCGTACTTCACACCAACCTTCATCAGGGCGACC 

661 + + + + + + 720 

YENPVRQY LAYFT PTF I TAT 

CTGAATGGTAAACTAGTGATGAACGAGAAGGTTATGGCACAGCATGGAGTACCACCGAAA 

721 + + + + + + 780 

LNGKLVMNEKVMAQHGVPPK 

TTCTTTCCGTACACGATAGACTGCGTTCGTCCGACGTACGATCTGTTCAACAACGACGCA 

781 + + + + + + 840 

FFPY TI DCVRPTYDLFNNDA 

ATATTAGCATGGAATTTAGCTAGACAGCAGGCGTTTAGAAACAAGACGGTAACGGCCGAT 

841 + + + + + + 900 

ILAWNLARQQAFRNKTVTAD 

AACACCTTACACAACGTCTTCCAACTATTGCAAAAGAAGTAG -.-.^ ^ ^ 

901 -+ + + +- 942 FIG. 10 
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ORFla (HELICASE) 

GTGTCTACTTACGCGMGAGTGTGATGMCGACMTTTCMTATCCTTGAGACCCTGGTA 

I + + + + + + 60 

CACAGATGMTGCGCTTCTCACACTACTTGCTGTTAMGTTATAGGAACTCTGGGACCAT 
VSTYA. KSVMNDNFNI LETLV 

ACTTTGCCCAAGTCCTTTATAGTCAMGTACCTGGT 

51 _.__+_-.-._ +- __-.^_ + — _ + + + 120 

TGAMCGGGTTCAGGAMTATCAGTTTCATGGACCMGCCACGACCMTCGTATTGGTGA 
TLPKSFIVKVPGSVLVSI TT 



TCGGGCAmCCGACAAACTTGMCTTCGGGGCGCGTTCGACGTTTCTAAAMGMTTTC 

121 + + ---+ +— + + 180 

AGCCCGTAAAGGCTGTTTGAACTTGAAGCCCCGCGCMG^ 

S G_..I. S D KL E LR.G AFDVS KKNF 

TCCAGGAGGTTACGTTCGAGTCGTTTGCGCGTATTTTCTAGGGCTATTGTGGAGGATACG 
181 + + + + + + 240 

AGGTCCTCCAATGCAAGCTCAGCAAACGCGCATAAAAGATCCCGATAACACCTCCTATGC 
S R R L R S S R L R -V F S R A I_ V E D T 

ATCAAGGTTATGAAGGGCATGAAATCAGAGGATGGTAAACCACTCCCTATAGCCGAGGAT 

241 + + + + + + 300 

TAGTTCCMTACTTCCCGTACTTTAGTCTCCTACCATTTGGTGAGGGATATCGGCTCCTA 
I KVMKGM KSE DGKPLPIAED 

TCCGTGTACGCGTTCATGACAGGCMTATGTCAAACGTTCATTGCACTAGGGCTGGTTTG 

301 — + + + + + + 360 

AGGCACATGCGCAAGTACTGTCCGTTATACAGTTTGCMGTAACGTGATCCCGACCAAAC 
S VYAF MT G NM S NVH C T RAG L 

CTCGGGGGCTCAAAGGCTTGCGCGGCTTCTTTAGCTGTGAAGGGTGCA^ 

361 + + + + + + 420 

GAGCCCCCGAGTTTCCGAACGCGCCGAAGAAATCGACACTTCCCACGTCGAAGTGCGCGA 
LGG S KACAAS LAVK GAA S RA - 

ACTGGMCAAAACTCTTTTCAGGTCTCACATCCTTTCTTTCCGCCGGTGGTC 

421 + + + — + + -+ 480 

TGACCTTGTTTTGAGAAAAGTCCAGAGTGTAGGAAAGAAAGGCGGCCACCAGACAAAATG 
TGTKLFSGLTSFLSAGGLFY 



GATGMGGCTTGACGCCCGGAGAGAGGCTTGATGCACTAACGCGCCGTGAACATGCTGTG 

481 + + + + + + 540 

CTACTTCCGMCTGCGGGCCTCTCTCCGMCTACGTGATTGCGCGGCACTTGTACGACAC 
DEGLTPGERLDALTRREHA V - 

MTTCACCTGTAGGCCTCTTAGMCCTGGAGCTTCGGTTGCGMGCGGGTCGTTTCCGGA 

541 + + + + + + 600 

TTMGTGGACATCCGGAGMTCTTGGACCTCGMGCCIMCGCTTCGCCCAGCAMGGCCT 
NSPV GLLEPGASVAKRVV SG 

ACGAMGCTTTTCTGTCAGAATTGTCATTGGAGGACTTCACCACTTTCGTCA 

601 + + + + + + 660 

TGCTTTCGAAMGACAGTCTTMCAGTMCCTCCTGAAGTGGTGAAAGCAGTATTTTTTA 
TKAFLS ELSLEDFTTFVIKN - 
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A(MGTGCTTATTGGTGTTTTTACTCTTTCCAT 

661 + + + + + + 720 

TCCCACGMTMCCACAAAAATGAGAAAGGTACCGAGAGTGAGGCCACCAGACCTTCATG 
R_ V L..I.6 V P T L SMALT PVVWKY - 

AGMGGMTATCGCGCGMCTGGCGTGGATGTTTTCCACCGTGCTGGTTCGGGTACCGCG 

721 + + + + + + 780 

TCTTCCTTATAGCGCGCTTGACCGCACCTACAAAAGGTGGCACGAGCAAGCCCATGGCGC 
RRNIARTGVDVFHRARSGTA - 

GCCATCGGTTTACMTGTCTTAGTGGAGGMGGTCGTTAGCTGGTGACGCTGCTGG 

781 + + + + + + 840 

CGGTAGCCAAATGTTACAGAATCACCTCCTTCCAGCAATCGACCACTGCGACGAGCACCG 
AIGLQCLSGGRS LA<3DAAR<3 - 

GCGTTMCAGTGACTCGAGGAGGGCTATCTTCGGCGGTTGCGGTGACCAGAAATACAGTG 

841 + + + + + + 900 

CGCMTTGTCACTGAGCTCCTCCCGATAGMGCCGCCMCGCCACTGGTCTTTATGTCAC 
ALT VTRGGLSSAVAVTRNTV - 

GCTAGGCGTCAGGTACCATTGGCGTTGCTTTCGTTTTCCACGTCTTACGCAGTCAGTGGT 

901 + + + + + + 960 

CGATCCGCAGTCCATGGTAACCGCAACGAAAGCAAAAGGTGCAGAATGCGTCAGTCACCA 
A RRQVPLALLSFSTSYAVSG - 

TGCACTTTGTTAGGTATTTGGGCTCATGCTCTCCCTAGGCATTTGATGTTCTTCTTTGGC 

961 — -+ + + +- -+ + 1020 

ACGTGAAACAATCCATAAACCCGAGTACGAGAGGGATCCGTAAACTACAAGAAGAAACCG 
CTLLGIWAHALPRHLMFFFG - 

CTAGGGACGCTCTTCGGGGTGAGTGCCAGTACCMTTCTTGGTCGCTTGGGGGCTATACG 

1021 + + + + + + 1080 

GATCCCTGCGAGAAGCCCCACTCACGGTCATGGTTAAGAACCAGCGAACCCCCGATATGC 
LGTLFGVSAS T N SWSLGGYT - 

AACAGTCTGTTCACCGTACCGGAATTMCTTGGGMGGGAGGAGTTACAGATCTTTATTG 

1081 + + + + + + 1140 

TTGTCAGACMGTGGCATGGCCTTAATTGMCCCTTCCCTCCTCMTGTCTAGAAATAAC 
NSLFTVPELTWEGRSYRSLL - 

CCCCMGCAGCTTTAGGTATTTCTCTCGTTGTGCGCGGGTTGTTAAGTGAAACTGTGCCA 

1141 + + + + + + 1200 

GGGGTTCGTCGAMTCCATAMGAGAGCMCACGCGCCCAACMTTCACTTTGACACGGT 
PQAALGI SLVVRGLLSETVP - 

CMCTMCGTACGTACCGCCGATTGMGGTCGGMTGTTTATGATCAGGCACTAAATTTT 

1201 + + + + + + 1260 

GTTGATTGCATGCATGGCGGCTMCTTCCAGCCTTACAMTACTAGTCCGTGATTTAAAA 
QLTYVPPIEGRNVYDQALNF - 

TATCGCGACTTTGACTATGACGATGGTGCAGGCCCATCCGGGACGGCTGGTCAAAGCGAT 

1261 + + + + + + 1320 

ATAGCGCTGAAACTGATACTGCTACCAC<3TCCGGGTAG<^CCTGCCGACCAGTTTCGCTA 
YRDFDYDDGAGPSGTA GQSD 
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CCTGGAACCMTACTTCGGATACTTCTTCGGTTTTCTCT^ 

1321 + + + + + + 1380 

GGACCTTGGTTATGAAGCCTATGAAGAAGCCAAAAGAGACTGCTACCAAACGGGCGATCA 
PGTNTSDTSSVFSDDGLPAS - 

O&CC^TGGCTTCGACGCGC 

1381 + + + + + + 1440 

CCGCCACCGMGCTGCGCGCGCAACTCCGTC(^GGGTCGGTAC<^CMCTACTTAGTGGT 
GGGFDARVEAGP SHAVDESP - 

AGGGGTAGTGTTGAGTTCGTCTACAGAGMCGTGTAGATGMCATCCGGCGTGTGGTGM 

1441 + -+ + + + + 1500 

TCCCCATCACMCTCAAGCAGATGTCTCTTGCACATCTACTTC 

RGSVEFVYRERVDEHPACGE - 

GCTGMGTTGAAMGGATCTMTMCACCACTTGGTACAGCTGTCTTAGAG 

1501 + + + + + + 1560 

CGACTTCMCTmCCTAGATTAmTGGTGMCCAT 

AEVEKDLITPLGTAVLESPP - 

GTAGGTCCTGMGCTGGGAGCGCGCCCAACGTCGAGGA 

1561 + + + + + + 1620 

CATCCAGGACTTCGACCCTCGCGCGGGTTGCAGCTCCTGCCMCAGGCCTCCMCTTCGA 
VGPEAGSAPNVEDGCPEVEA - 

GAGAMTGTTCGGAGGTCATCGTTGACGTTCCTAGTTCAGAACCGCGGGTACAAGAAGTC 

1621 -+ + + + + + 1680 

CTCTTTACAAGCCTCCAGTAGCMCTGCMGGATCMGT^ 

EKCSEVIVDVPSSEPPVQEV - 

CTTGAATCMCCMTGGTGTCCMGCTGCMGAACTGAAGAGGTTGTGCAG 

1681 + + + + + + 1740 

GMCTTAGTTGGTTACCACAGGTTCGACGTTCTTGACTTCTCC^CACGTCCCGCTCTGT 
LESTNGVQAARTEEVVQGDT - 

TGTGGAGCTGGGGTAGCTAMTCAGMGTGAGTCMCGTGTGTTTCCTGCGCMGTA 

1741 + + + + + + 1800 

ACACCTCGACCCCATCGATTTAGTCTTCACTCAGTTGCACAC^ 
CGAGVAKSEVSQRVFPAQVP - 

GCAC^TGMGCTGGTCTTGAGGCATCTAGTGGCGCGGTCGTGGAGCC^ 

1801 + + + + + + 1860 

CGTGTACTTCGACCAGMCTCCGTAGATCACCGCGCCAGCACCTCGGTMCGTTCAAAGA 
AHEAGLEASSGAVVEPLQVS - 

GTGCCAGTAGCCGTAGAGAAMCTGTTTTATCTGTCGAGAAGGCGCGTGAGCTAAAGGCG 

1861 + + + + + + 1920 

CACGGTCATCGGCATCTCTTTTGACAAAATAGACAGC 

VPVAVEKTVLSVEKARELKA - 

GTAGATMGGGCMGGCGGTCGTGCACGCAAAGGAAGTCAAGAATGTACGGGTTAAGACG 

1921 + + + + + + 1980 

CATCTATTCCnSTTCCGCCAGCACGTGCGTTTCCTTCAGTTCTT 
VDKGKAVVHAKEVKNVPVKT - 
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TTACCACGAGGGGCTCTAAAMTTAGTGAGGATACCGTTCGTMGGAATTGTGCATGTTT 

1981 + + + + + + 2040 

MTGGTGCTCCCCGAGATTTTTMT(^CTCCTATGGCMGCATTCCTTAACACGTACAAA 
a LPRGALKI S EDTVRKELCMF - 

AGAACGTGTTCCTGCGGCGTGCAGTTCGACGTGTACAATGAAGCGACCATCGCCACTAGG 

2041 + + + + + + 2100 

TCTTGCACMGGACGCCGCACGTCMCCTGCACATGTTACTTCGCTGGTAGCGGTGATCC 
a RTCSCGVQLDVYNEATIATR - 

TTCTCAMTGCGTTTACCTTTGTCGATAGCTTGAAAGGGAGGAGTGCGGTC 

2101 + + + + + + 2160 

MGAGTTTACGCAAATGGAMCAGCTATCGMCTTTCCCTCCTCACGCCAGAAAAAGAGT 
a FSNAFTFVDSLKGRSAVFFS - 

MGCTGGGTGAGGGGTATACCTATMTGGTGGTAGCCATGTTTCATCAGGGTGGCCTCGT 

2161 + + + + + + 2220 

TTCGACCCACTCCCCATATGGATATTACCACCATCGGTACAAAGTAGTCCCACCGGAGCA 
a KLGEGYTYNGGSHVS SGWPR - 

GCCCTAGAGGATATCTTMCGGCMTTAAGTACCCAAGCGTCTTCGACCACTGTTTAGTG 

2221 + + + + + + 2280 

CGGGATCTCCTATAGMTTGCCGTTAATTCATGGGTTCGCAGAAGCTGGTGACAAATCAC 
a A LEDILTAIKYPSVFDH CLV - 

CAGAAGTACAAGATGGGTGGAGGCGTACCATTCCACGCTGATGACGAGGAGTGCTATCCA 

2281 + + + + + + 2340 

GTCTTCATGTTCTACCCACCTCCGCATGGTAAGGTGCGACTACTGCTCCTCACGATAGGT 
a QKYKMGGGVPFHADDEECYP - 

TCAGATAACCCTATCTTGACGGTCAATCTCGTGGGGAAGGCAAACTTCTCGACTAAGTGC 

2341 + + + + + + 2400 

AGTCTATTGGGATAGAACTGCCAGTTAGAGCACCCCTTCCGTTTGAAGAGCTGATO 
a SDNPILTVNLVGKANFSTKC - 

AGGMGGGTGGTMGGTCATGGTCATAMCGTAGCTTCGGGTGACTATTTTCTTATGCCT 

2401 + + + + + + 2460 

TCCTTCCCACCATTCCAGTACCAGTATTTGCATCGAAGCCCACTGATAAAAGAATACGGA 
a RKGGKVMVINVASGDYFLMP - 

TGCGGTTTTCAAAGGACGCACTTGCATTCAGTAAACTCCATCGACGAAGGGCGCATCAGT 

2461 + + + + + + 2520 

ACGCCAAMGTTTCCTGCGTGMCGTMGTCATTTGAGGTAGC 
a CGFQRTHLHSVNSIDEGRIS - 

TTGACGTTCAGGGCMCTCGGCGCGTCTTTGGTGTAGGCAGGATGTTGCAGTTAGCCGGC 

2521 + + + + + + 2580 

AACTGCAAGTCCCGTTGAGCCGCGCAGAAACCACATCCGTCCTACAACGTCAATCGGCCG 
a LTFRATRRVFGVGRMLQLAG - 

GGCGTGTCGGATGAGAAGTCACCAGGTGTTCCAAACCAGCAACCACAGAGCCAAGGTGCT 

2581 + + + + + + 2640 

CCGCACAGCCTACTCTTCAGTGGTCCACMGGTTTGGTCGTTGGTGTCTCGGTTCCACGA 
a GVSDEKSPGVPNQQPQSQGA - 
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ACCAGMCMTCACACCAAAATCGGGGGGCAAGGCTCTATCTGAGGGAAGTGGTAGGGAA 

2641 + + + + + + 2700 

TGGTCTTGTTAGTGTGGTTTTAGCCCCCCGTTCCGAGATAGACTCCCTTCACCATCCCTT 
TRTITPKSGGKALSEGS GRE - 

GTCAAGGGGAGGTCGACATACTCGATATGGTGCGAACAAGATTACGTTAGGAAGTGTGAG 

2701 + + + + + + 2760 

CAGTTCCCCTCCAGCTGTATGAGCTATACCACGCTTGTTCTAATGCAATCCTTC 
VKGRSTYSIWCEQDYVRKCE - 

TGGCTCAGGGCTGATAATCCAGTGATGGCTCTTRMCCTGGCTACACCCCMTGACATTT 

2761 + + + — + + + 2820 

ACCGAGTCCCGACTATTAGGTCACTACCGAGAAYTTGGACCGATGTGGGGTTACTGTAAA 
WLRADN PVMAL ? PGYTPMTF - 

GMGTGGTTAMGCCGGGACCTCTGAAGATGCCGTCGTGGAGTACTTGAAGTATCTGGCT 

2821 + + + + + + 2880 

CTTCACCMTTTCGGCCCTGGAGACTTCTACGGC^GCACCTCATGAACTTCATAGACCGA 
EVVKAGTSEDAVVEYLKYLA - 

ATAGGCATTGGGAGGACATACAGGGCGTTGCTTATGGCTAGAAATATTGCCGTCACTACC 

2881 + + + + + + 2940 

TATCCGTAACCCTCCTGTATGTCCCGCAACGAATACCGATCTTTATAACGGCAGTGATGG 
IGIGRTYRALLMARNIAVT T - 

GCCGAAGGTGTTCTGAAAGTACCTMTCAAGTTTATGAATCACTACCGGGCTTTCACGTT 

2941 + + + + + + 3000 

CGGCTTCCACMGACTTTCATGGATTAGTTCAAATACTTAGTGATGGCCCGAAAGTGCAA , 
AEGVLKVPNQVYESLPG FHV - 

TACMGTCGGGCACAGATCTGATTTTTCATTCAACACAAGACGGCTTGCGTGTGAGAGAC 
3001 + + + + + + 3060 

ATGTTCAGCCCGTGTCTAGAGTAAAAAGTMGTTGTGTTCTGCCGAACGCACACTCTCTC 
YKSGTDLIFHSTQDGLRVRD - 

CTACCGTACGTATTCATAGCTGAGAMGGTATTTTTATCAAGGGCAAAGATGTCGACGCG 

3061 + + + + + + 3120 

GATGGCATGCATMGTATCGACTCTTTCCATAAAAATAGTTCCCGTTTCTACAGCTGCGC 
LP YVFIAEKGIFIKG KDVDA - 

GTAGTAGCTTTGGGCGACMTCTGTCCGTATGTGATG^ 

3121 + + + + + + 3180 

CATCATCGAAACCCGCTGTTAGACAGGCATACACTACTATATAACCAAAAGGTACTACGA 
VVALGDNLSVCDDILVFHDA - 

ATTMTTTGATGGGTGCACTGAMGTTGCTCGATGTGGTATGGTGGGTGMTCATTTAAG 

3181 + + + + + + 3240 

TMTTAMCTACCCACGTGACTTTCAACGAGCTACACCATACCACCCACTTAGTAAATTC 
INLMGALKVARCGMVGESFK - 

TCGTTCGAATACAAATGCTATAATGCTCCCCCAGGTGGCGGTAAGACGACGATGCTAGTG 

3241 + + + + + + 3300 

AGCMGCTTATGTTTACGATATTACGAGGGGGTCCACCGCCATTCTGCTGCTACGATCAC 
SFE YKCYNAPPGG GKTTMLV - 
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GACGMTTTGTCMGTCACCCAATAGCAC<^CCACCATTACGGCTMCGTGGGAAGTTCT 

3301 + + + + + + 3360 

CTGCTTAMCAGTTCAGTGGGTTATCGTGCCGGTGGTMTGCCGATTGCACCCTTCAAGA 
DEFVKS PNS TATITANVGS S - 

GAGGACATAAATATGGCGGTGMGMGAGAGATCCGMTTTGGAAGGTCTCAACAGTGCT 

3361 + + + + + + 3420 

CTCCTGTATTTATACCGCCACTTCTTCTCTCTAGGCTTAMCCTTCCAGAGTTGTCACGA 
EDINMAVKKRDPNLEGLNSA - 

ACCACAGTTMCTCCAGGGTGGTTMCTTTATOT(^GGGGMTGTATAAMGGGTTTO 

3421 + + + + + + 3480 

TGGTGTCMTTGAGGTCCCACCMTTGAMTMCAGTCCCCTTACATATTTTCCCAAAAC 
TTVNSRVVN F IVRGMYKRVL - 

GTGGATGAGGTGTACATGATGCATCMGGCTTACTAC^CTAGGCGTCTTCGCAACCGGC 

3481 + + + + + + 3540 

CACCTACTCCACATGTACTACGTAGTTCCGMTGATGTTGATCCGCAGMGCGTTGGCCG 
VDEVYMMHQGLLQLGVFATQ - 

GCGTCGGMGGCCTCTTTTTTGGAGACATAMTCAGATACCATTCATAAACMGGGAGAAG 

3541 + + : + + + + 3600 

CGCAGCCTTCCGGAGAAAAMCCTCTGTATTTAGTCTATGGTMGTATTTGKCCCTCTTC 
ASEGLFF GDINQIPFINREK - 

GTGTTTAGGATGGATTGTGCTGTATTTGTTCCAAAGAAGGAAAGCGTTGTATACACTTCT 

3601 + + + + +— + 3660 

CACAMTCCTACCTMCACGACATAMCMGGTTTCTTCCTTTCGCAACATATGTGAAGA 
VFRMDCAVFVPKKESVVYTS 

AAATCATACAGGTGTCCGTTAGATGTTTGCTACTTGTTGTCCTCAATGACCGTAAGGGGA 

3661 + + -+ + + + 3720 

TTTAGTATGTCCACAGGCAATCTACAAACGATGAACAACAGGAGTTACTGGCATTCCCCT 
KSYRCPLDVCYLLSSMTVRG - 

ACGGAAAAGTGTTACCCTGAAAAGGTCGTTAGCGGTAAGGACAAACCAGTAGTAAGATCG 

3721 + + + + + + 3780 

TGCCTTTTCACMTGGGACTTTTCCAGCMTCGCCATTCCTGTTTGGTCATC 
TEKC YPEKVVSGKDKPVVR S - 

CTGTCCAAAAGGCCAATTGGAACCACTGATGACGTAGCTGAAATAAAGGGTGAGGTGTAC 

3781 + + + + + + 3840 

GACAGGTTTTCCGGTTMCCTTGGTGACTACTGCATCGACTTTATTTGCGACTGCAC^ 
LSKRPIGTTDDVAEINADVY - 

TTGTGCATGACCC^GTTGGAGMGTCGGATATGMGAGGTCGTTGAAGGGAAAAGGAAAA 

3841 + + + + + + 3900 

MCACGTACTGGGTCMCCTCTTCAGCCTATACTTCTCC!AGGMCTTCCCTTTTCCTTTT 
LCMTQLEKSDMKRSLKGKGK - 

GAMCACCAGTGATGACAGTGCATGMGCACAGGGAAAMCATTCAGTGATGTGGTATTG 

3901 + + + + + + 3960 

CTTTGTGGTCACTACTGTCACGTACTTCGTGTCCCTTTTTGTMGTCACTACACCJATM 
ETPVMTVHEAQGKTFSDVVL 
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TTTAGGACGMGAMGCCGATGACTCCCTATTCACTAMCMCCGCATATACTTGTTG^ 

3961 + + + + + + 4020 

AMTCCTGCTTCTTTCGGCTACTGAGGGATMGTGATTTGTTGGCGTAT^ 
a FRTKKADDSLFTKQPHILVG - 

TTGTCGAGACACACACGCTCACTGGTTTATGCCGCTCTGAGC^ 

4021 + + + + + + 4080 

MCAGCTCTGTGTGTGCGAGTGACCAMTACGGCGAGA 
a LSRHTRSLVYAALSSELDDK - 

*AQSWTIR- 

( FRAME SHI FT) 

GTCGGCACATATAmGCGACGCGTCGCCTCMTCAGTATCCGAO 

4081 + + + + + + 4140 

CAGCCGTGTATATMTCGCTGCGCAGCGGAGTTAGTCATAGGCTGCGAMCGAAGTGTGC 
a VGTYISDASPQSVSDALLHT - 

SAHILATRHLNQYPTLCFTR- 

ORFlb (RdRp) 

TTCGCCCCGGCTGGTTGCTTTCGAGGTATATGAGCGTATGMTTTTGGAC^ 
4141 + + + + + + 4200 

MGCGGGGCCGACCMCGAMGCTCCATATACTCGCATACTTAAAACCTGGCTGGAAGCT 
a FAPAGCFRGI* - 

b SPRLVAFEVYERMNFGPTFE- 

AGGGGAGTTGGTACGGMGATACCMGAAGTCATTTTGTAGCCGTGAATGGG 

4201 + + + + + + 4260 

TCCCCTCMCCATGCCTTCTATGGTTGTTCAGTAA 
b GELVRKI PTSHFVAVNGFLE- 

GGACTTACTCGACXSGTTGTCCGGCTTTCGAOTATGACTTCT^ 

4261 + + + + + + 4320 

CCTGMTGAGCTGCCM(^GGCCGAAAGCTGATACTGMGAAACTCCTACTAAAGCT^ 
b DL LDGCPAFDYDFFEDDFET- 

TTCAGATCAGTCTITCCTCATAGAAGATGTGCGCATTTC 

4321 + + + + + + 4380 

MGTCTAGTCAGAMGGAGTATCTTCTACACGCGTAMGACTTAGAAAAAGAGTAAAACG 
b SDQSFLIEDVRISESFSHFA- 

GTCGAAMTAGAGGATAGGTTTTACAGTTTTATTAGGTCTAGCGTAGGTTTACCAAAGCG 

4381 + + + + + + 4440 

CAGCTTTTATCTCOTATCCAAMTGTCAAMTMTCCAGATCGCATCCAA^ 
b SKIEDRFYSFIRSSVGLPKR- 

CMCACCTTGAAGTGTMCCTCGTCACGTTTGAAAATAGGAATTCCMCGCGG^ 

4441 + + -+ + + + 4500 

GmTGGMCTTCACATTGGAGCAGTGCAMCTTTTATCCTTMGGm 
b NTLKCNLVTFENRNSNADRG- 

TTGTMCGTGGGTTGTGACX5ACTCTGTGGGGCATGAAC^^ 

4501 + + + + + + 4560 

MCATTGCACCCMCACTGCTGAGAC!ACCGCGTACTTGACTTCCTCTAA 
b CNVGCDDSVAHELKEIFFEE- 
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GGTCGTTMC^U^GCTCGTTTAGCAGAGGTGACGGAMGCCATTTC^ 

4561 + + + + + + 4620 

CCAGCMTTGTTTCGAGCAMTCGTCTCCACTGCCTTTCGGTAMCAGGTCGTTC 
b VVNK ARLAEVTESHL S SNTM- 

GTTGTTATCAGATTGGTTGGACAAMGGGCACCTM 

4621 + + + + + + 4680 

CMCMTAGTCTMCCMCCTGTTTTCCCGTGGATTGCGMTGTTCAGAG^ 
b LLSDWLDKRAPNAYKSLKRA- 

TTTAGGTTCGGTTGTCTTTCATCCGTCTATGTTGACGTCTTAT^ 

4681 + + + +— — — -+^- + 4740 

-AMTCCMGCCMOVGAMGTAGGCAGATACMCTGCAGMTATGCGAGTACCACTTTCG 
b LGSVVFHPSMLTSYTLMVKA- 

AGACGTAAAACCCMGTTGGACAATACGCCATTGTCGMGTACGTMCX3GGGCAGAATAT 

4741 + + + + + + 4800 

TCTGCATTTTGGGTTCMCCTGTTATGCGGTMCAGCTTCATGCATTGCCC 
b DVKP KLDNTPLSKYVTGQNI - 



AGTCTACCACGATAGGTGCGTMCTGCGCTTTTTTCTTGCATTTTTACTGCGTG^ 

4801 + + + + +- + 4860 

TCAGATGGTGCTATCCACGCATTGACGCGAAAAAAGAACGTAAAAATGACGCACGCATCT 
b VYHDRCVTALFSCIFTACVE- 

GCGCTTAAAATACGTAGTGGACGAAAGGTGGCTCTTCTACCACGGGATGGACACTGCGGA 

4861 + + + + + + 4920 

CGCGMTTTTATGCATC^CCTGCTTTCCACCGAGAAGATGGTGCCCTACCTGTGACGCCT 
b RLKYVVDERWLFYHGMDTAE- 

GTTGGCGGCTGCATTGAGGMCMTTTGGGGGACATCCGGCMTACTACACCTATG^ 

4921 + + + + + + 4980 

CMCCGCCGACGTMCTCCmTTAAACCCCCTGTAGGCCGTTATGATGTGGATACrm 
b L AAALRNNLGDIRQYYTYEL- 

GGATATCAGTMGTACGACAMTCTCAGAGTGCTCTCATGMGCAGGTGGAGGAGTTGAT 

4981 + + + + + + 5040 

CCTATAGTCATTCATGCTGTTTAGAGTCTCACGAGAGTACTTCGTCCACCTCCTCAACTA 
b DISKYDKSQSALMKQVEELI- 

AGTCTTGACACTTGGTGTTGATAGAGMGTTTTG^ 

5041 + + + + + + 5100 

TGAGMCTGTGMCCACMCTATCTCTTCAAMCAGATGAAAGAAAACACCACTCATACT 
b LLTLGVDREVLSTFFCGEYD- 

TAGCGTCGTGAGMCGATGACGMGGMTTGGTGTTGTCTGTCGGCTCTCAGAGGCGCAG 

5101 + + + + + + 5160 

ATCGCAGCACTCTTGCTACTGCTTCCTTAACCACAACAGACAGCCGAGAGTCTCCGCGTC 
b SVVRTMTKELVLSVGSQRRS- 

TGGTGGTGCTMCACGTGGTTGGGAMTAGTTTAGTCTTGTGCACCTTC 

5161 + + + + + + 5220 

ACCACCACGAmTGCACCMCCCTTTATCAAATCAGAACACGTGGAACAACAGGCATCA 
b GGANTWLGNSLVLCTLLSVV- 
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ACTTAGGGGATTAGATTATAGTTATATTGTAGTTAGCGGTGATGATAGCCTTATATTTAG 

5221 — + + + + + + 5280 

TGMTCCCCTMTCTMTATCMTATMCATCMTGGCCACTACTATCGGAATATAAATC 
b LRGLDYSYI V VSGDDSLIFS- 

TCGGCAGCCGTTGGATATTGATACGTCGGTTCTGAGCGATMTTTTGG 

5281 + + + + + + 5340 

AGCCGTCGGCAACCTATMCTATGCAGCCMGACTCGCTATTAAMCCAAMCTGCATTT 
b RQPLDIDTSVLSDNFGFDVK- 

GATTTTTMCCMGCTGCTCCATATTTTTGTTCTMGTT^ 

5341 +- + + + + + 5400 

CTAAAMTTGGTTCGACGAGGTATAAAMCMGATTCAAAAATCMGTTCAGCTCCTATC 
b IFNQAAPYFCSKFLVQVEDS - 

TCTCTTTTTTGTTCCCGATCCACTTAMCTCTTCGTTMGT^ 

5401 + + + + + -+ 5460 

AGAGAAAAMCAAGGGCTAGGTGMTTTGAGMGCMTTCAMCCTCGMGGTTTTGAAG 
b LFFVPDPLKLFVKFGA SKTS - 

AGATATCGACCTTTTACATGAGATTTTTCMTCTTTCGTCGATCTTTC 

5461 + -+ + + + + 5520 

TCTATAGCTGGAAAATGTACTCTAAAMGTTAGAAAGCAGCTAGAAAGCTTCCCAAAGTT 
b DI DL LH EIFQSFVDLSKG FN- 

TAGAGAGGACGTCATCCAGGAATTAGCTAAGCTGGTGACGCGGAAATATAAGCATTCGGG 

5521 + + + + + + 5580 

ATCTCTCCTGCAGTAGGTCCTTAATCGATTCGACCACTGCGCCTTTATATTCGTAAGCCC 
b R EDVI QEL AKLVTRKYKHSG- 

ATGGACCTACTCGGCTTTGTGTGTCTTGCACGTT^ 

5581 + + + + + + 5640 

TACCTGGATGAGCCGAMCACACAGAACGTGCAAMTTCACGTTTAAAAAGCGTCAAGAC 
b WTY SAL CVL HVL S A N F S QF C - 

TAGGTTATATTACCACAATAGCGTGAATCTCGATGTGCGCCCTATTCAGAGGACCGAGTC 

5641 — +- + + + + + 5700 

ATCCAATATAATGGTGTTATCGCACTTAGAGCTACACGCGGGATAAGTCTCCTGGCTCAG 
b RLYYHNSVNLDVRPIQRTES- 

GCTTTCCTTGCTGGCCTTGMGGCMGAATTTTMGGTGG 

5701 + + + + + + 5760 

CGAAAGGMCGACCGGMCTTCCGTTCTTAAAATTCCACCTTTCGAAGAGCAAAACGGAA 
b LSLLALK ARILRWKASRFAF- 

TTCGATAMGAGGGGTTMTCGCGTTGGCCACGCTATAGTGTTTCTGTGCCTC 

5761 + + + + + + 5820 

AAGCTATTTCTCCCCAATTAGCGCAACCGGTGCGATATCACAAAGACACGGAGCCAAGAA 
bSIKRG* 

CGTGAGGTTMTACCGMGGGTCGTCGTACTTATCTCAGTTATTTATTTTTTCGTCTTCT 

5821 + + + + + + 5880 

GCIACTCCMTTATGGCTTCCCAGCAGCATGMTAGAGTC^TAMTAAAAAAGCAGAAGA 

CTTAGGGGTGCCATCCGTGAAGTTMTACCGGTGGCAC!TCCTTCTCGMGTGGGTA 

5881 + + + + + + 5940 

GMTCCGCACGGTAGGCACTTC^TTATGGCCACCGTGAGGMGAGCTTCACCCATAATT 
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AGACCAAMTTTTTTATTTGTGTGTAC 

5941 + + + + + + 6000 

TCTGGTTTTAAAAMTAAACACACATGAAAMCA 

0RF2 (7K) 

GGTGGM(^TGTACAGTAGAGGGTCTTTCTTTMGTCTCGGGTTACCCTTCCTACTCm 

6001 + + + + + + 6060 

CCACCTTGTACATGTCATCTCCCAGAAAGAMTTCAGAGCC(^TGGGAAGGATGAGAAC 
C MYSRGSFFKSRVTLPTLV- 

TCGGAGCATACATGTGGGAGTTTGAACTCCCGTATCTTACGGACAAGAGACACATCAGCT 

6 061 +-- + + + + + €120 

AGCCTCGTATGTACACCCTCAAACTTGAGGGCATAGMTGCCTGTTCTCTGTGTAGTCGA 
C GAYMWEFELPYLTDKRHI SY- 

ATAGCGCGCCMGTGTCGCGACTTTTAGCCTTGTGTCGAGGTAGGATAGGGGCCAACAGG 

6121 + + + + + + 6180 

TATCGCGCGGTTCACAGCGCTGAAAATCGGAACACAGCTCCATCCTATCCCCGGTTGTCC 
C SAP SVATFSLVSR* 

TGACCMCAGCCTGCACTTMGGTGCGCTGGMGTGTTGGATTTGGTCTCAGTGTGCCM 

6181 + + + + + + 6240 

ACTGGTTGTCGGACGTGMTTCCACGCGACCTTCACMCCTAAACCAGAGTCACACGGTT 

ATATCCTTTTAGGCGATGTACAGGAGTCTAGTTTAGTGTGTCTTTGGGGGATGACGGGAG 

6241 + + + + + + 6300 

TATAGGAAAATCCGCTACATGTCCTCAGATCAAATCACACAGAAACCCCCTACTGCCCTC 

CGACTAGGTTTAGGACTGTAGCTGCTATGTMGTCGTGCATGCGGCATTGTGCGTAAGAC 

6301 + + + + + + 6360 

GCTGATCCAAATCCTGACATCGACGATACATTCAGCACGTACGCCGTAACACGCATTCTG 

GTGCATGCATTTGGGCGAGTGCCCTAGGGCAGCGTCGGTCAGGTGACTAGCAGCCGGCTC 

6361 + + + + + + 6420 

CACGTACGTAAACCCGCTCACGGGATCCCGTCGCAGCCAGTCCACTGATCGTCGGCCGAG 

TACGGAGCGCTGAMGTGCTAGGTCCTGMGGTACAGTTGGGCTGAGGCAGGACATGGTT 

6421 + + + + + + 6480 

ATGCCTCGCGACTTTCACGATCCAGGACTTCCATGTCAACCGGACTCCGTCCTGTACCAA 

GMCGAGTTGACCGTGGGGACCAGCGGCGGTGACTCGGGCCGTAGCCACGCGCGGGGCGG 

6481 + — +- — -—-+—.--- + -+—-—- + 6540 

CTTGCTCMCTGGCACCCCTGGTCGCCGCCACTGAGCCGGGCATCGGTGCGCGCCCCGCC 

CAGGGCGTCTCGTGGTGTATCTGGGC^MGATACGGCTTTATTAGGCACCATAATATGGAG 

6541 + + + + + + 6600 

GTCCCGCAGAGCACCACATAGACCCGTTCTATGCCGAAATAATCCGTGGTATTATACCTC 

CCCAAAGCGTCGGGGTCGGGAAACATCTCCATAGCTTAGTGGCAGCAGCCTAAGATAGGC 

6601 + + + + + + 6660 

GGGTTTCGCAGCCCCAGCCCTTTGTAGAGGTATCGMTCACCGTCGTCGGATTCTATCCG 

TGGGAGGCCCGTTCCCTGTAGTAGTGGTGGGTTAGCATGGCACTAAGCGGTGCGGCGTGA 

6661 + + + + + + 6720 

ACCCTCCGGGC^GGGACATC^TCACCACCCMTCGTACGGTGATTCGCCACGGCGCACT 
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TMGGCGCCACCGTCCGTAGTTAGGCGACCCGTGTTTTMTAGGGTCTCTTTAGTTAAGT 

67 2i + + + + + + 6780 

ATTCCGCGGTGGC^GGCATCMTCCGCTGGGCACAAAATTATCCCAGAGAMTCMTra 

TTAGGCATGTCGTACAGTTAGGATTTCTTTTTAGATATTCTTTTATTTm 

6781 + + — + + + — + 6840 

AATCCGTACAGCATGTCAATCCTAAAGAAAAATCTATAAGAAAATAAAAAATAACAAACA 

TAGTTTAGATGTACATTATTACGTAGGTTACTTTGGCGCTACGCCAGAGGTTT^ 

6841 + + + + + + 6900 

ATCAAATCTACATGTMTMTGCATCCMTGAMCCGCGATGCGGTCTCCAAAAAGGAGA 

TTGTGTGTAGCCTTTMTGTAGGTTTCTTTGTTTTATTTTT^ 

6901 + + + + + + 6960 

AACACACATCGGAAATTACATCCAAAGAAACAAAATAAAAACGGAAAGTCCGCCGCGCAA 

TCTTOTCTTCTMTOAGCT 

6961 + + + + + + 7020 

AGAAAAGAAGATAAATCCAAATAGAAGAAAGGAATCACAACAGCATATACTGCGATGCAG 

CAAATTATGMTTTTCCTTCGTGTAGGGGTCGTTGAGTGCGTTCATCGGCGCTAGACGAG 

7021 + + + + + + 7080 

GTTTAATACTTAAAAGGAAGCACATCCGCAGCAACTCACGCAAGTAGCCGCGATCTGCTC 

GTTTAGTGGCGACATAAATAGGTTTTTGCGCGAGATTGGGATAGAACGAGTTCGCCTTAA 

7081 + + + + + + 7140 

CAMTCACCGCTGTATTTATCCAAAMCGCGCTCTMCCCTATCTTGCTCAAGCGGAATT 

AAGAGAAATCGGGGAAGGCGCCACGCGAATGACCTTCGTGCTGAGCGAAGGTAGTATCGT 

7141 + + + + + + 7200 

TTCTCTTTAGCCCCTTCCGCGGTGCGCTTACTGGAAGCAC 

ORF3 (5K, Membrane protein) 

GATTTTATATTGAAGTAGGCGTATTTGTTTATGGATGATTT^ 

7201 + + + + + + 7260 

CTAAMTATMCTTCATCCGCATAMCIAMTACCTACTAAAATTTGTCCGTTATGACAAC 

MDDFKQAI LL - 

CTAGTAGTCGATTTTGTCTTCGTGATMTTCTGCTGCTGGTTCTTACGTTCGTCGTCCCG 

7261 + +-- + + "+ + 7320 

GATCATCAGCTAAAACAGAAGCACTATTAAGACGACGACCAAGAATGCAAGCAGCAGGGC 
LVVDFVFVIILLLVLTFVVP - 

AGGTTACAGCAAAGCTCCACCATTMTACAGGTCTTAGGAC^GTGTGATTCCTCCTTTAG 

7321 + + + + + + 7380 

TCCMTGTCGTTTCGAGGTGGTAATTATGTCCAGAATCCTGTCACACTAAGGAGGAAATC 
RLQQSSTINTGLRTV* 

0RF4 (HSP70 Homolog) 

TTAGATATGGMGTAGGTATAGATTTTGGMCCACTTO 

7381 + + + + + + 7440 

MTCTATACCTTCATCCATATCTAAAACCTTGGTGAMGTCGTGTTAGACGAAAAGGGGT 
MEV GIDFGTTFSTICFSP 
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TCTGGGGTCAGCGGTTGTACTCCTGTGGCCGGTAGTGTTTACGTTGAMCCCAMTTTTT 

7441 + + + + + + 7500 

AGACCCCAGTCGCCAACATGAGGACACCGGCCATCACAAATGCMCTTTGGGTTTAA 
SGVSGCTPVAGSVYVETQIF - 

ATACCTGMGGTAGCAGTACTTACTTMTTGGTAAAGCTGCGGGGAAAGCTTATCGTGAC 

7501 + + + +- + + 7560 

TATGGACTTCCATCGTCATGMTGMTTMCCATTTCGACGCCCCTTTCGAATAGCACTG 
I PEGSSTYLIGKAAGKAYRD - 

GGTGTAGAGGGMGGTTGTATGTTAACCCGAAAAGGTGGGCAGGTGTGACGAGGGATAAC 

7551 + + +- + + + 7620 

CCACATCTCCCTTCCMCATACMTTGGGCTT-TTGCACCCGTCCACACTGCTC 
GVEGRLYVNPKRWAGVTRDN - 

GTCGAACGCTACGTCGAGAAATTAAAACCTACATACACCGTGAAGATAGACAGCGGAGGC 

7621 — + +- + +— + + 7680 

CAGCTTGCGATGCAGCTCTTTAATTTTGGATG 

VERYVEKLKPTYTVKI DSGG - 

GCCmTTMTTGGAGGTTTAGGTTCCGGACCAGACACCTTATTGAGGGTCGTTGACGTA 

768 1 + + + — + +-- + 7740 

CGGAATAATTAACCTCCAAATCCAAGGCCTGGTCTGTGGAATAACTCCCAGCAACTGCAT 
ALLIGGLG SGPDTLLRVVD V - 

ATATGTTTATTCTTGAGAGCCTTGATACTGGAGTGCGAAAGGTATACGTCTACGACGGTT 

7741 + — + + + + + 7800 

TATACAMTMGMCTCTCGGMCTATGACCTCACGCTTTCCATATGCAGATGCTGCCAA 
I C L F L R A L I LECERYTS T T V - 

ACAGCAGCTGTTGTAACGGTACCGGCTGACTATMCTCCTTTAMCGAAGCTTCGTTGTT 

7801 +...— — + + + + + 7860 

TGTCGTCGACMCATTGCCATGGCCGACTGATATTGAGGAMTTTGCTTCGAAGCAACAA 
TAAVVTVPADYNSFKRSFVV - 

GAGGCGCTAAMGGTCTTGGTATACCGGTTAGAGGTGTTGTTAACGAACCGACGGCCGCA 

7861 + + + + + + 7920 

CTCCGCGATTTTCCAGAACCATATGGCCMTCTCCACMCMTTGCTTGGCTGCCGG 
EAL KGLGIPVRGVVNEPTAA - 

GCCCTCTATTCCTTAGCTMGTCGCGAGTAGMGACCTATTATTAGCX^TTTTTGATTTT 

792i + + + + + + 7980 

CGGGAGATMGGMTCGATTCAGCGCTCATCTTCTGGATAATAATCGCCAAAAACTAAAA 
ALYSLAKSRVEDLLLAVFDF - 

GGGGGAGGGACTTTCGACGTCTCATTCGTTAAGAAGAAGGGAAATATACTATGCGTCATC 

7981 + + + + + + 8040 

CCCCCTCCCTGAAAGCTGCAGAGTMGCMTTCTTCTTCCCTTTATATGATACGCAGTAG 
GGGTFDVSFVKKKGNILCVI - 

TTTTCAGTGGGTGATMTTTCTTGGGTGGTAGAGATATTGATAG^ 
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ATCAMCAAMGATCAAAGGAAAGGCGTCTGATGCCAAGTTAGGGATATTCGTATCCTCG 

8101 + + + + + + 8160 

TAGTTTGTTTTCTAGTTTCCTTTCCGCAGACTACGGTTCMTCCCTATM 
IKQKIKGKASDAKLGIFVSS - 

ATGAAGGAAGACTTGTCTMCMTMCGCTATMCGCMCACCTTATCCCCGTAGAAGGG 

8161 + + + + + + 8220 

TACTTCCTTCTGMCAGATTGmTTGCGATATTGCGTOTGGMTAGGGGCATCTTCCC 
MKEDLSNNNAITQHLIPV EG - 

GGTGTGGAGGTTGTGGATTTGACTAGCGACGMCTGGACGCMTCGTTGCACC^ 

g221 + + h + h + 8280 

^CCA(^CCTCCMCACCTAMCTGATCGCTGCTTGAeGTGCGTTAGGAACGTGGTAAGTCG 
GVEVVDLTSDELDAIVAPF S - 

GCTAGGGCTGTGGMGTATTCAAMCTGGTCTTGACMCTTTTACCCAGACCCGGTTATT 

2281 - ; + + •+ + — + + 8340 

CGATCCCGACACCTTCATMGTTTTGACCAGMCTGTTGAAAATGGGTCTGGGCCAATAA 
ARAVEVFKTGLDNFYP DPVI - 

GCCGTTATGACTGGGGGGTCMGTGCTCTAGTTMGGTCAGGAGTGATGTGGCTMTTTG 

8 3 41 + + + +— + + 8400 

CGGCMTACTGACCCCCCAGTTCACGAGATCAATTCCAGTCCTCACTACACCGATTAAAC 
A V M T GGSSALVKVRSDVANL - 

CCGCAGATATCTAAAGTCGTGTTCGACAGTACCGATTTTAGATGTTCGGTGGCTTGTGGG 

8401 + + + + + + 8460 

GGCGTCTATAGATTTCAGCACAAGCTGTCATGGCTAAAATCTACAAGCCACCGAACACCC 
P Q I S K-V-V FDSTDFRCSVA CG - 

GCTMGGTTTACTGCGATACTTTGGCAGGTAATAGCGGACTGAGACTGGTGGACACTTTA 

8461 + + + + + + 8520 

CGATTCCAAATGACGCTATGAAACCGTCCATTATCGCCTGACTCTGACCACCTGTGAAAT 
AKVYCDTLAGNSGLR'L" V D T L - 

ACGAATACGCTAACGGACGAGGTAGTGGGTCTTCAGCCGGTGGTMTTTTCCCGAAAGGT 

852 i + + + + + + 8580 

TGCTTATGCGATTGCCTGCTCCATCACCCAGMGTCGGCCACCATTAAMGGGCTTTCCA 
TNTLTDEVVGLQPVVIFPKG - 

AGTCCIAATACCCTGTTCATATACTCATAGATACACAGTGGGTGGTGGAGATGTGGTATAC 

858 1 + + + + + + 8640 

TCAGGTTATGGGACAAGTATATGAGTATCTATGTGTCACCCACCACCTCTACACCATATG 
SPIPCSYTHRYTVGGGDVVY - 

GGTATATTTGMGGGGAGMTMCAGAGCTTTTCTAAATGAGCCGACGTTCCGGGGCGTA 

8641 + + + + + " + 8700 

CCATATAMCTTCCCCTCTTATTGTCTCGAAMGATTTACTCGGCTGCAAGGCCCCGCAT 

GIFEGENNRAFLNEPTFRGV - 

TCGAAACGTAGGGGAGACCCAGTAGAGACCGAGGTGGCGCAGTTTAATCTCTCCACGGAC 

3701 + + + + + + 8760 

AGCTTTGCATCCCCTCTOGGTCATCTCTGGCTGCACCGCGTCAAATTAGAGAGGTGCCTG 
SKRRGDPVETDVAQFNLSTD - 
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GGMCGGTGTCTGTTATCGTTAATGGTGAGGMGTAAAGAATGAATATCTGGTACCXGGG 

8761 + + + + + + 8820 

CCTTGCCACAGACMTAGCMTTACCACTCCTTCATTTCTTACTTATAGACCATGGGCCC 

GTVSVIVNGEEV KNEYLVPG - 



ACMCAAACGTACTGGATTCATTGGTCTATAMTCTGGGAGAGMGATTTAGAGGCTAAG 

+ + + + + + 8E 

TGTTGTTTGCATGACCTMGTMCCAGATATTTAGACGCTCTCTTCTAMTCTCGGATTC 



a 



TTNVLDSLVYKSGREDLEAK 



GCMTACCAGAGTACTTGACCACACTGMTATTTTGCACGATAAGGCTTTCACGAGGAGA 

8881 + + + + + 8940 

CGTTATGGTCTCATGMCTGGTGTGACTTATAAA 
a AIPEY LT TLNILHDKAFTRR - 

MCCTGGGTMCAAAGATMGGGGTTCTCGGATTTMGGATAGAAGAAAATTTTTO 

8941 + + + + + + 9000 

TTGGACCCATTGTTTCTATTCCCCAAGAGCCTA 
a NLGNKDKGFSDLRIEE NFLK - 

0RF5 (HSP90 Homolog) 

TCCGCCGTAGATACAGACACGATTTTGAATGGATAAATATATTTATGTAACGGGGATATT 

9001 + + + + + + 9060 

AGGCGGCATCTATGTCTGTGCTAAAACTTACCTATTTATATAMTACATTGCCCCTATAA 

a SAVDTDTILNG* 

b MDKYIYVTGIL- 

AAACCCTAACGAGGCTAGAGACGAGGTATTCTCGGTAGTGAATMGGGATATATTGGACC 

9061 + + + + + + 9120 

TTTGGGATTGCTCCGATCTCTGCTCCATMGAGCCATCAC 
b NPNEARDEVFSVVNKGYIGP- 

GGGAGGGCGCTCCTTTTCGMTCGTGGTAGTAAGTACACCGTCGTCTGGGAAAACTCTGC 
912 i + + + + + + 9180 

ccctcccgcgaggaaaagcttagcaccatcattcatgtggcagcagacccttttgagacg 
b ggrsfsnrgskytvvwensa- 

tgcgaggattagtggatttacgtcgacttcg<;mtctacgatagatgctttcgcgtat^ 

9181 + _— + + + + + 9240 

acgctcctaatcacctaaatgcagctgaagggttagatgctatctacgaaagcgcataaa 
b arisgftstsqstidafayf- 

cttgttgamggcggattgactaccacgctctctmccc^taaactgtga 

9241 + + + + + + 9300 

GMCMCTTTCCGCCTMCTGATGGTGCGAGAGATTGGGm^ 
b LLKGGLTTTLSNPINCENWV- 

CAGGTCATCTMGGATTTMGCGCGTTTTTCAGGACCCTMTTAAAGGTMGATTT 

930i + + + + + + 9360 

GTCCAGTAGATTCCTAAATTCGCGCAAAAAGTCCTGGGATTMTTTCCATTCTAAATACG 
b RSSKDLSAFFRTLIKGKIYA- 

ATCGCGTTCTGTGGACAGCMTCTTCCAAAGAMGACIAGGGATGACATCATGGAAGCGAG 

93 61 + + + + + + 9420 

TAGCGCMGACACCTGTCGTTAGMGGTTTCTTTCTGTCCCTACTGTAGTACCTTCGCTC 
b SRSVD SNLPKKDRDDIMEAS- 
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TCGACGACTATCGCCATCGGAO^CGCCTTTTGCAGAGCAGTGTCGGTra 

9421 + + + + +-— + 9480 

AGCTGCTGATAGCGGTAGCCTGCGGCGGAAMCGTCTCGTCAC^GCCMGTCCATCCC^ 
b RRLSPSDAAFCRAVSVQVGK- 

GTATGTGGACGTMCGCAGMTTTAGAAAGTACGATCGTGCCGTTAAGAGTTATGGAAAT 

9481 + + + + + + 9540 

CATACACCTGCATTGCGTCTTAAATCTITCATGC 
b YVDVTQNLESTI VPLRVME I- 

AAAGAAAAGACGAGGATC^GCACATGTTAGTTTACCGMGGTGGTATCCGCTTACGTAGA 

9541 + + +— + + + 9600 

TTTCTTTTCTGCTCCTAGTCGTGTACMTC 

b KKRRGSAHVSLPKVVS AYVD- 

TTTTTATACGMCTTGCAGGMTTGCTGTCGGATGMGTMCTAGGGCCAGAACCGATAC 

9601 + + + + + + 9660 

AAAMTATGCTTGMCGTCCTTMCGACAGCCTACTTCATTGATC 
b FYTNLQELLSDEVTRARTDT- 

AGTTTCGGCATACGCTACCGACTCTATGGCTTTCTTAGTTMGATGTTACCCCTGACTGC 

9661 + + + + + + 9720 

TCAAAGCCGTATGCGATGGCTGAGATACCGAAAGMTCMTTCTACMTGGGGACTGACG 
b VSAYATDSMAFLVKMLPLTA- 

TCGTGAGCAGTGGTTAAAAGACGTGCTAGGATATCTGCTGGTACGGAGACGACCAGCAAA 

9721 — -+ + + + + + 9780 

AGCACTCGTCACCMTTTTCTGCACGATCCTATAGACGACCATGCCTCTGCTG^ 
b REQWLKDVLGYLLVRRRPAN- 

TTTTTCCTACGACGTAAGAGTAGCTTGGGTATATGACGTGATCGCT 

9781 + + + + + + 9840 

AAAMGGATGCTGCATTCTCATCGMCCCATATACTGCACTAGCGATGCGAGTTCGACCA 
b FSYDVRVAWVYDVIATLKLV- 

CATMGATTGTTTTTCMCAAGGACACACCCGGGGGTATTAMGACTTAAAACCGTGTGT 

9841 + + + + + + 9900 

GTATTCTMCAAAAAGTTGTTCCTGTGTGGGCCCCC&TM 
b IRLFFNKDTPGGIKDLKPCV- 

GCCTATAGAGTCATTCGACCCCTTTCACGAGCTTO 

9901 + + + + — + + 9960 

CGGATATCTCAGTMGCTGGGGAAAGTGCTCGAMGCAGGATAAAGAGATCCMTTCAAT 
b PIESFDPFHELSSYFSRLSY- 

CGAGATGACGACAGGTAMGGGGGAAAGATATGCCCGGAGATCGCCGAGMGTTGGTGCG 

9961 + + + + + + 10020 

GCTCTACTGCTGTCCATTTCCCCCTTTCTATA^ 
b EMTTGKGGKICPEIAEKLVR- 

CCGTCTMTGGAGGAAAACTATMGTTMGATTGACCCCAGTGATGGCCTTAATAATTAT 

10021 + + + + + + 10080 

GGCAGATTACCTCCTTTTGATATTCMTTCTMCTGGGGTCACT 
b RLME ENYKLRLT PVMALI I I - 



FIG. 180 
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ACTGGTATACTACTCCATTTACGGCACAMCGmCCA 

10081 + + + + + + 10140 

TGACCATATGATGAGGTAAATGCCGTGTTTGCGATGGTC 
LVYYSIYGTNATRIKRR PDF 

CCTCMTGTGAGGATAMGGGAAGAGTCGAGMGGTTT<£^ 

10141 + + + + + + 10200 

GGAGTTACACTCCTATTTCCCTTCTCAGCT^ 
LNVRIKGRVEKVSLRGVEDR- 

TGCCTTTAGMTATCAGAAMGCGCGGGATA 

10201 + + + + + + 10260 

ACGGAAATCTTATAGTCTTTTCGCGCCCTATTTGCGA 
AFRISEKRGINAQRVLCRYY- 

TAGCGATCTCACATGTCTGGCTAGGC(^CATTA^ 

10 261 +__———+—- +— --+— + + 10320 

ATCGCTAGAGTGTACAGACCGATCCGCTGTMTGCCGTMGCGTCCTTGTTMCCTT(^ 
SDLTCLARRHYGIRRN NWKT- 

GCTGAGTTATGTAGACGGGACGTTAGCGTATGACACGGCTGATTGTATMCTTCTM 

10321 + + + + + + 10380 

CGACTCAATACATCTGCCCTGCAATCGCATACTGTGCCGACTMCATATTGAAGA 
L S YVDGTLAYDTADC IT SKV - 

GAGAAATACGATCAACACCGCAGATCACGCTAGCATTATACACTATATCAAGACGAACGA 

1038 1 ;_+ + + + + + 10440 

CTCTTTATGCTAGTTGTGGCGTCTAGTGCGA 
R N TIN TADHAS I IHY IKTNE 

AMCCAGGTTACCGGAACTACTCTACCACACCAGCTTTAAAGCTGCGTGTAGTATGCGAC 

1044 1 + + + + + + 10500 

TTTGGTCCMTGGCCTTGATGAGATGGTGTGGTC 
NQVTGTTLPHQL* 

GATGTTTCTCGTATTAGTTTTATAAAAATTTTTAATT^ 

1050 1 + + + + + + 10560 

CTACAMGAGCATMTCAAAATATTTTTAAAAATTMCGAGACACACACCAAAMC 

ORF6 (Coat protein) 

GTGMCGCGATGGCATTTGAACTGAAATTAGGGCAGATATATGAAGTCGTCCCCGAA 

10 56l + + + + + + 10620 

CACTTGCGCTACCGTAAACTTGACTTTMTC^ 

MAFELKL GQIYEVVPEN - 

MTTTGAGAGTTAC^GTGGGGGATGCGGCACM 

1062 i + + + + + + 10680 

TTAAACTCTCMTCTCACCCCCTACGCCGTGTTCCTTTTAMTCATTC 
NLRVRVGDAAQGKFSKASFL - 

MGTACGTTMGGACGGGAC^CAGGCGGMTTMC 

10681 + + + + + + lt)7 4U 

TTCATGCMTTCCTGCCCTGTGTCCGCCTTMTTGCCCTTA 

KYVKDGTQAELTGIAVVPEK - 
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TACGTATTCGCCACAGCAGCTTTGGCTACAGCGGCGCAGGAGCC^ 

!074l + + + + + + 10800 

ATGCATMGCGGTGTCGTCGAMCCGATC^ 

YVFATAALATAAQEPPRQPP - 

GCGCMGTGGCGGMCCACAGGAAACCGATATAGGGGTAGTGCCGGAATCTGAGACTCTC 

108 01 + + + + + + 10860 

CGCGTTCACCGCCTTGGTGTCCTTTGGCTATATCCCC^ 

AQVAEPQETDIGVVPESETL - 

ACACCAAATAAGTTGGTTTTCGAGA^ 

10861 + + + + + + 10920 

'TGTGGTTTATTCMCCAAMGCTCTTTCTAGGTC 

TPNKLVFEKDPDKFLKTMGK - 

GGMTAGCTTTGGACTTGGCGGGAGmCCCACAMCCGAAAGTTATTMCGAGCCAGGG 

10 921 + + + + + + 10980 

CCTTATCGAMCCTGAACCGCCCTCMTGGGTGTTTGGCTTTCM 
GIALDLAGVTHKPKVINEPG - 

AMGTATCAGTAGAGGTGGCMTGMGATTMTGCCGCATTGATGGAGCTGTGTMGAAG 

10981 + + + + + + 11040 

TTTCATAGTCATCTCCACCGTTACTTCTMmCGGCGTMCTACCTCGACACATTCTTC 

KVSVEVAMKINAALMELCK K - 

GTTATGGGCGCCGATGACGCAGCMCTMGACAGMTTCTTCTTGTACGTGATGCAGATT 

110 4l — + + + + r + + lUOO 

CMTACCCGCGGCTACTGCGTCGTTGATTCTGTCTTMGAAGMCATGCACTACGTOTM 
VMGADDAATKTEFF LYVMQI - 

GCTTGCACGTTCTTTACATCGTCTTCGACGGAGTTCAMGAGTTTGACTACATAGA 

11101 + + + + + + m60 

CGAACGTGCAAGAMTGTAGCAGAAGCTGCCTCMGTTO 

AC TFFTS SSTEFKE FDYI ET - 

GATGATGGAMGMGATATATGCGGTGTGGGTA^ 

11161 + + + + + + 11220 

CTACTACCTTTCTTCTATATACGCCACACCCATATACTMCGTMTTTGTTCGACGACGA 
DDGKKIYAVWVYDC I KQAAA - 

TCGACGGGTTATGAAAACCCGGTMGGCAGTATCTAGCGTACTTCACACCMCCTO 

11221 + + + + h + 11280 

AGCTGCCCAATACTTTTGGGCCATTCCGTCATAGATCGCATGMGTGTGG 
STGYENPVRQYLAYFTPTFI - 

ACGGCGACCCTGAATGGTAAACTAGTGATGAACGAGAAGGTTATGGCACAGCATGGAGTA 

1128 1 + + + + +— + H340 

TGCCGCTGGGACTTACCATTTGATCACTACTTGCTCTTCCAATACCGTG 
TATLNGKLVMNEKVMA QHGV - 

CCACCGAMTTCTTTCCGTACACGATAGACTGCGTTCGTCCGACGTACGATCTC 

1 1341 + + + + + + U400 

GGTGGCTTTMGAAAGGCATGTGCTATCTGACG 

PPKFFPYTIDCVRPTYDLFN - 



Title: GRAPEVINE LEAFROLL VIRUS PROTEINS AND 

THEIR USES I 

Applicant(s): Gonsalves et al. 

Client/Matter No.: 07678/025008 

Filing Date: January 21 , 2004 Serial No.: 

Page 35 of 57 Customer No.: 21559 

35/57 FIG. 18R 

MCGACGCMTATTAGCATGGMTTTAGCTAGACAGCAGGCGTTTAGAAACMGACGGTA 

H401 + + + + + + H460 

TTGCTGCGTTATMTCGTACCTTAMTCGATCTGTCGTCCGCAAATCTTTC 
a NDAI LAWNLA RQQAFRNKTV - 

ACGGCCGATMCACCTTACAC^CGTCTTCCMCTATTGCAAAAGAAGTAGCTACGATCG 

11461 + + + + + + 11520 

TGCCGGCTATTGTGGMTGTGTTGCAGMGGTTGATAACG 



a 



TADNTLHNVFQLLQKK 



* 



0RF7 (CPr) 

ATGTCTATAAATTGGTGAAAAATTTAGAAATATTT^ 

1152 i - — _^ r _- + .— + + + + + 11580 

TACAGATATTTMCCACTTTTTAMTCTTTAT^ 
aMSINW* 

C M A " 

CTTATAG^CATGTAGACTTTCATGAGTCGCGGTTGCTGAAAGA^ 

11581 + + + + .+ -— -+ 11640 

GMTATGTGTACATCTGAMGTACTCAGCGCCMCGACTTTCTGTTTC 
C YTHVDFHESRLLKDKQDYLS- 

CTTTCMGTCAGCGGATGMGCTCCTCCTGATCCTCCCGGATACGTTC 

11641 + : - — + +- + + + ll" 700 

GAAAGTTCAGTCGCCTACTTCGAGGAGGACTAGGAGGGCCTATGCAAGCGGGTCTATCAA 

C FKSADEAPPDPPGYVRPDSY- 

ATGTGAGGGCTTATTTGATACAAAGAGC&GACTTTCC 

1170 i + + + + + + 11760 

TACACTCCCGMTAAACTATGTTTCTCGTCTGAMGGGmTGAGTTTCGAATAGTCAAT 
C VRAYLIQRADFPNTQSLSVT- 

CGTTATCGATAGCCAGTMTAAGTTAGCTTCAGGTCTTATGGGAAGCGAGGCAGTATCAT 

11761 + + + + + + 11820 

GO^TAGCTATCGGTCATTATTCMTCGMGTCCAGMTACCCT^ 
C LSI ASNKLAS GLMGSDAVSS- 

CGTCGTTTATGCTGATGMCGACGTGGGAGATTACTTCGAGTG^ 

11821 + + + + + + ll 880 

GC^GC^^TACGACTACTOSCTGCACCCTCTMTGMGCTC^CGCCGCACACAGTGTTGT 

c S F M— L -M--N--D- V GDYFECGVCHNK- 

AACCCTACTrAGGACGGGAAGTTATCITCTGTAGGAAATACATAGGTGGGAGAGG^ 

11881 + + + + + + 11940 

TTGGGATGMTCCTGCCCTTC^TAGMGAC^TCCITTATGTATC 
c PYLGREV IFCRKYIGGRGVE- 

AGATCACCIACTGGTMGMCTACACGTCGMCJAATTGGAACGAGGCGTCGTACXjTAATAC 

119 41 + + + + + — + 12000 

TCTAGTGGTGACCATTCTTGATGTGCAGCTTGTTM 
C ITTGKNYTSNNWNEASYVIQ- 

AAGTGAACGTAGTCGATGGGTTAGCACAGACCACTGTTAATTCT^ 

120 01 + + + + + + I 2060 

TTCACITGCATCAGCTACCCMTCGTGTCTGGTGACMTTMGATGAAT^ 

C VNVVDGLAQTTVNSTYTQTD- 
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ACGTTAGTGGTCTACCCAAAAATTGGAGGCGTATCTACAAAATMCAAAGATAGTGTCCG 

12061 + + + + + + 12120 

TGCMTCACCAGATGGGTTTTTMCCTCCGCATAGATGTT^ 

VSGLPKNWTRIYKITKIVSV- 

TAGATCAGMCCTCTACCCTGGTTGTTTCTCAGACTCGAAACTGGGTO 

12121 + + + + + + 12180 

ATCTAGTCTTGGAGATGGGACCAACAAAGAGTCTCAGCTTTGA 

DQNLYPGCFSDSKLGVMRIR- 

GGTCACTGTTAGTTTCCCCAGTGCGCATCTTCTTOA 

12181 + + + + + + 12240 

-CCAGTGACMTCAAAGGGGTCAGGCGTAGMGAAATCCOTATAGMTMCTTTGGAAACT 
SLLVSPVRIFFRDILLKPLK- 

AGAMTOSTTCMCGC^GMTCGAGGATGTGCTGMTAT^ 

12241 + + + + + + 12300 

TCTTTAGCMGTTGCGTTCTTAGCTCCTACACGACTTATMCT^ 

KSFNARIEDVLNIDDTSLLV- 

TACCGAGTCCTGTCGTACCAGAGTCTACGGGAGGTGTAGGTCCATCAGAGCAGCTGGATG 

12301 + + + + + + 12360 

ATGGCTCAGGACAGCATGGTCTCAGATGCCCTCCACATCCAGGTAGTCTCGTCGAC 

PS PVVPESTGGVGPSEQLDV- 

TAGTGGCTTTMCGTCCGACGTMCGGAATTGATCAACACTAGGGGGCAAGGTAAGATAT 

12361 — + + + + + + 12420 

ATCACCGAMTTGCAGGCTGCATTGCCTTMCTAGTTGTGATC^ 

VALTSDVTELINTRGQGKIC- 

GTTTTCCAGACTCAGTGTTATCGATCMTGMGCGGAT 

12421 + + + + + + 12480 

CAAAAGGTCTCAGTCACMTAGCTAGTTACTTCGCCTATAGATGCTACTCGCCATAAACG 
FPDSVLSINEADIYDERYLP- 

CGATMCGGMGCTCTACIAGATAAACGCMGACTACGCAGACTCGTTCTITCX3AAAGGCG 

12481 + + + + + + 12540 

GCTATTGCCTTCGAGATGTCTATTTGCGTTCTGA 

ITEALQINARLRRLVLSKGG- 

GGAGTCAAACACCACGAGATATGGGGMTATGATAGTGG^ 

12541 + + + + + + 12600 

CCTCAGTTTGTGGTGCTCTATACCCCTrATACTA^ 

SQTPRDMGNMIVAMIQ LFVL- 

TCTACTCTACTGTAMGMTATMGCGTGAMGACGGGTATAGGGTGGAGACCGMTTAG 

12601 -+ + + + + + 12660 

AGATGAGATGACATTTCTTATATTCGCAGTTTCT 

YSTVKNI SVKDGYRVETELG- 

GTCAAMGAGAGTCTACTTMGTTATTCGGMGTMGGGAAGCTATATTAGGAGGGAAAT 

12661 + + + + + + 12720 

C^GTTTTCTCTCAGATGMTTCMTMGCCTTCAT^ 

QKRVYLSYS EVREAI LGGKY- 
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acggto:gtctc<^ccmcactgtgcgatc 

12121 + + + + + + 12780 

TGCCACGCAGAGGTTGGmTGACACGCTAGGMGTACTCCATAAMCGAGTGTGGTGAT 
GASPTNTVRSFMRYFAHTTI- 

TTACTCTACTTATAGAGMGAAMTTCAGCCAGCGTGTACTGCCCTAGCTAAGCACGGCG 

12781 + + + + + + 12840 

MTGAGATGMTATCTCTTCTTTTMGTCGGTCGCACATGAC 

T LLI EKK I Q PAC TALAKHGV- 

TCCCGMGAGGTTCACTCCGTACTCCTTCGACTTCGCACTACTGGATAACAGATATTACC 

128 41 + + + + + + 12900 

AGGJ^TTCTCCAAGTGAGGCATGACGMGCTGMGCGTGATCAC 

P~K R F T P Y C F D F " A L L D" N R Y Y P - 

CGGCGGACGTGTTGMGGCTMCGCMTGGCTTGCGCTATAGCGATTAMTCAGCTMTT 

12901 + + + + + + 12960 

GCCGCCTGCACMCTTCCGATTGCGTTACCGMCGCGATATCGCTMTTTAGTCGATTAA 
ADVLKANAMACAIAIKSANL- 

0RF8 

TMGGCGTAAAGGTTCGGAGACGTATMCATCTTAGAAAGCATTTGATTATCTAAAGATC 

1296 1 + + + + + + 13020 

ATTCCGCATTTCCMGCCTCTGCATATTGTAGMTCT 

M - 

RRKGSET YNILESI * 

GMTTCAGACCAGTTTTMTTACAGTTCGCCGTGATCCCGGCGTAAACACTGGTAGTTTG 

130 21 + + + -+ + + 13080 

CTTMGTCTGGTCAAAATTMTGTCMGCGGCACTAGGGCC 

EFRPVLITVRRDPGVNTGSL - 

AAAGTGATAGCTTATGACTTACACTACGACAATATATTCGATAACTGCGCGG 

13081 + + + + + + 13140 

TTTCACTATCGMTACTGAATGTGATGCTGTT^^ 

KVIA YDLHYDNIFDNCA VK S - 

TTTCGAGACACCGACACTGGATTCACTGTTATGAMGMTACTC 

13141 + + + + + + 13200 

AMGCTCTGTGGCTGTGACCTAAGTGACMTACTTTCTTATGAGCTGCTTM 
FRDTDTGFTVMKEYSTNSAF 

ATACTMGTCCTTATAAACTGTTTTCCGCGGTCTTTMTMGGA^ 

13201 + + + + + + 13260 

TATGATTCAGGMTATTTGACAAAAGGCGCCAGAMT^ 

ILSPYKLFSAVFNKEGEMIS - 

MCGATGTAGGATCGAGTTTCAGGGTTTACMTATCTTTTCGCAMTGTGTA 

13261 + + + + + + I 3320 

TTGCTACATCCTAGCTCAMGTCCC^AATGTTATAGAAAAGCGTTTACACA 

NDVGSSFRVYNIFSQMCKDI - 

MCGAGATCAGCGAGATACAACGCGCCGGTTACCTAGAMCATATTTAGGAGACGGGCAG 

13321 + + + + + + 13380 

TTGCTCTAGTCGCTCTATGTTGCGCGGC 

NEISE IQRAGYLETYLGDGQ - 
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GCTGACACTGATATATTTTTTGATGTCTTMCCAA 

13301 + + + + + + 13440 

CGACTGTGACTATATAAAAAACTACAGAATTGGTTGTTGTTTCGTTTCC^ 
ADTDIFFDVLTNNKAKVRWL - 

GTTAATAMGACC^TAGCGCGTGGTGTGGGATATTGAATGATTTGAAGT^ 

13441 + + + + + + 13500 

CAATTATTTCTGGTATCQCGCACCACA^ 

VNKDHSAWCGILNDLKWEES - 

MCAAGGAGAMTTTMGGGGAGAGACATACTAGATACTTACX3TTTTATCGTC 

135Q1 + + + + + + 13560 

TTGTTCCTCTTTAAATTCCCCTCTCTGTATGATCTATGAATO 

NKEKFKGRDILDTYVLSSDY - 
0RF9 

CCAGGGTTTAAATGMGTTGCTTTCGCTC^ nn 

13561 + + + + + " + 13620 

GGTCCCAAATTTACTTCAACGAMGCGAGGCGATAGAATAGAATTCC^ 

P G F K * ~ 
MKLLSLRYLILRLSKSL- 

TTAGMCGMCGATCACTTGGTTTTMTACTTATAAA 

13 g2i + + + + +— + 13680 

MTCTTGCTTGCTAGTGAACCAAAATTATGAATATTTCCTCCGCGAATAT^ 

RTNDHLVLILIKEAL INYYN- 

ACGCCTCTTTCACCGATGAGGGTGCCGTATT^^ 

12SQ1 + + + + + + 13740 

TGCGGAGAAAGTGGCTACTCCCACGGCATAATTCTCTC 

ASFTDEGAVLRDSRESIENF- 



TTCTCGTAGCCAGGTGCGGTTCGCAAAATTCCTGCC 

13741 + + + + + + 1381 

MGAGCATCGGTCCACGCCAAGCGTTTTM 
j LVARCGSQNSCRVMKALITN- 

ACACAGTCTGTMGATGTCGATAGAMCAGCCAGMGTTTTATCGGAGACTT 

13801 + + + + + + 138 

TGTGTCAGACATTCTACAGCTATCTITGTCGGTCTTCAAAATAGC 



C 



TVCKMSI ETARSFIGDLILV- 



TCGCCGACTCCTCTGTTTCAGOSTTGG^ _ n 

13051 + + + + + + 13920 

AGCGGCTGAGGAGACAAAGTCGCMCCTTCTTCGCTTTAGTTMTTT^ 
C ADSSVSALEEAKSIKDNFRL- 

TAAGAAAAAGGAGAGGCAAGTATTATTATAGT 

13921 + + + +— + + 13980 

ATTCTTTTTCCTCTCCGTTCATMTMTATCA 
C RKRRGKYYYSGDCGS DVA KV- 

TTMGTATATTTTGTCTGGGGAGMTCGAGGATTGGGGTGCGTAGATTC 

1-5 qoi + + + + + + 14040 

MTTCATATAAAACAGACCCCTCTTAGCTCCTMCCCCACGCATC^ 
c KYIL SGENRGLGCVDSLKLV- 
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TTTGCGTAGGTAGACMGGAGGTGGAAACGTACTACAGCACCT 

14041 + + + + + + 14100 

AAACGCATCCATCTGTTCCTCCACCTTTGCATGATGTCGTGGATGATTAGAGTA 

CVGRQGGGNVLQHLL ISSL G- 

ORF10 

GTTAMGCATCATGGACCTATCGTTTATTATTGTGCAGATCCTTTCCGCCTC 

14101 + + + + + + 14160 

CMTTTCGTAGTACCTGGATAGCAAATMTMCACGTCTAGGAMGGOSGAGC^TGTTAT 
* MDLSFIIVQILSASYNN- 

ATGACGTGACAGCACTTTAC^CTTTGATTMCGCGTATMTAGCGTTGATGA 

14161 + + + + + + 14220 

TACTGCACTGTCGTGAMTGTGAAACTMTTGCGCATATTATCX3CAACTA 

DVTALYTLINA YNSVDDTTR- 

GCTGGGCAGCGATAMCGATCGX3CMGCTGAGGTTAACGTCGTGAAGGCTTACGTAGCTA 

14221 + + + + + — + 14280 

CGACCCGTCGCTATTTGCTAGGCGTTCGACTC 

WAAI NDP QAEVNVVKAYVAT- 

CTACAGCGACGACTGAGCTGCATAGMCAATTCTCATTGACAGTATAG^ 

14281 + + + + + + 14340 

GATGTCGCTGCTGACTCGACGTATCmTTMGAGTAACTGT^^ 

TATTELHR TI LIDS I DSAFA- 

CTTATGACCMGTGGGGTGTTTGGTGGGCATAGCTAGAG^ 

14341 + + + + + + 14400 

GMTACTGGTTCACCCCACAMCCACCCGTATCGATCTCCAAACGAATCTGTMGCCTTC 
YDQV GCLVGIARGLLRHSED- 

ATGTTCTGGAGGTCATCMGTCGATGGAGTTATTCGMGTGTGTC^ 

14401 + + + + + + 14460 

TACMGACCTCCAGTAGTTCAGCTACCTCMT^ 

VLEVIKSMELFEVCRGKRGS- 

GCAAMGATATCTTGGATACTTMGTGATCMTGCACTMCAMTACATGATGCT 

14461 + + + + + + 14520 

CGTTTTCTATAGMCCTATGAATTCACTAGTTACG 

KRYLGYLSDQCTN K Y M M L T Q - 

' AGGCCGGACTGGCCGCAGTTGMGGAGC^GACATACTACGMCGAATCATCTAGTCAGTG 

14521 + + + + + + 14580 

TCCGGCCTGACCGGCGTCAACTTCCTCGTCTGTATGATGCT 

AGLAAVEGADILRTNHLVSG- 

GTMTMGTTCTOTCCAMTTTCGGGATCGCTAGGATGTTGCTCTTG^ 

14581 + + + + + + 14640 

CATTATTCMGAGAGGTTTAMGCCCTAGCGATCCTACMCGAGAACTGCGAAACMC<^ 
NKFSPNFGIARMLLLTLCCG- 

GAGCACTATAAAAATGTTATGTTGTTCAGCCA^ 

14641 + + + + + + 14700 

CTCGTGATATTTTTACMTACMC^GTCGGTCACAGTTTAAAAGTTTGCCC 

A L * 
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ATCGCTACTTATTTGCGCATGTTTGTTAGCGGTGCTM^ 

14701 + + + + + + 14760 

TAGCGATGMTAMCGCGTACAMCAATCGCCACGATTMCMTCXSAAM 

0RF11 

ATGAGGCACTTAGAAAAACCCATCAGAGTAGCGGTACACTATTGCGTCGTGCGMGTGA^ 

14761 + + + + + + 14820 

TACTCCGTGMTCTTTTTGGGTAGTCTCATCGCCATGTGATMCG 

MRHL EKPIRVAVHYCVVRSD - 

GTTTGTGACGGGTGGGATGTATTTATAGGCGTMCGTTMTCGGTATGTTT 

14821 + + + + + + 14880 

CAAACACTGCCCACCCTACATAAATATCCG 

VCDGWDVFIGVTLIGMFISY - 

TATTTATATGCTCTMTTAGCATATGTAGAAAAGGAG 

14881 + + + + +■ + 14940 

ATAMTATACGAGATTMTCGTATACATCTTTTCCTC 

YLYALI S I CRKGEGLTTSNG - 

TAAAMTCCTTCMTAMTTTGAAATAMCAAMGTMGAAAAATGAMTMTTAGGCTA 

14941 +- + + + + + 15000 

ATTTTTAGGMGTTATTTAAACTTTATTTGTTTTCATTC 
* 

GTCTTTTTGTTCGTCTTTCGCTTTTGTAG 

15001 + + + + + + 15060 

CAGAAAAACMGCAGAMGCGAAAACATCTTATCCAAMTAMGCTCCATTCTACTGATT 

ACTCTACCTCACGGTTTMTACTCTGATATTTC^ 

15061 + + + + + + 15120 

TGAGATGGAGTGCCAAATTATGAGACTATAAACATTTTAATCAGGCATT^ 

GATATTATATTAGTATAGTATMTAMCGCCAAMTCCAATCAAAGTTTGGGACCTAGGC 

15121 + + + + + + 15180 

CTATMTATMTCATATCATATTATTTGCGGTTTTAGGTTAGTTTCAMCCCTGGATC 



GGGCCTCTTATGAGGCTAACTTATCGACAATAAGTTAGGTCGGCCAC 

15181 + + + + 15227 

CCCGGAGMTACTCCGATTGMTAGCTGTTATTCAATCCAGGCGGTG 
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FIG. 20 



la_ 



BYV.HEL 
CTV.HEL 
GLRaV3_HEL 
LIYV_HEL 

CONSENSUS 



FTFTNLSANV LLYEAPPGGG KTTTLIKVFC ETFSK.VNSL ILTANKSSRE 
LTFTNEEHSL IVYEAPPGGG KTHSLVNSYA DYCVK.VSCL WTANKNSQT 

VGESFKSFEY KCYNAPPGGG KTT MLV DEFVKSPNST ATITANVGSS 

MVRRPDVNGL KFYNKPPGAG KTTTIAKLMS KDLKNKVKCL ALSYTKVGRL 

Y-aPPGaG KTt d-f-k-v— 1 k 



- II_ 

BYV_HEL EILAKVNRIV LD. . .EGDTP LQTRDRILTI DSYLMNNR.G LTCKVLYLDE 
CTV_HEL EISQRISNEL MGRKLAAKYV TDAASRVFTV DSYLMNHL.R LTTQLLFIDE 
GLRaV3_HEL EDINMT .~77A — VKKR . . .DPN LEGLNSATTV NSRWNFIVR GMYKRVLVDE 
LIYV_HEL ELIDKLKKDG IEKP. . .EKY VKTYDSFLMN NDNILEIV NLYCDE 



CONSENSUS E- 



-ltv -s— mn ly-DE 



III 



BYV_HEL CFMVHAGAAV ACIEFTKCDS AILFGDSRQI RYGRCSELDT AVLSDLNRFV 

CTV_HEL CFMVHAGAIG AWEFTSCKA WFFGDSKQI HYIHRNDLGV SFVADIDAFI 

GLRaV3_HEL VYMMHQG.LL QLGVFQPASE GLFFGDINQI PFINREKVFR MDCA. .VXLP 

LIYV_HEL VFMMHAGHFL TLLTKIAYQN GYCYGDVNQI PFINRDPYTP AYLS..REFF 

CONSENSUS -fM-HaG f— C ffGD— QI — i-r — f- 



BYV.HEL 
CTV_HEL 
GLRaV3_HEL 
LIYV_HEL 

CONSENSUS 



IV 

DDESRVYGEV SYRCPWDVCA WLSTF YPKTVAT TNLVSAGQSS 

QPEHRIYGEV SYRCPWDICE WLSEF YPRHVAT ANVGSIGKSS 

KKESWYTSK SYRCPLDVCY LLSSMTVRGT EKCYPEKWS GKDK.PWRS 
RKQDLNYDTY TYRCPLDTCY LLSNLKDEMG NIIYAGGVKN VNEVYPTIRS 

— e— vY— sYRCP-DvC- -LS-f Yp~V n- S 



BYV_HEL MQVREIESVD DVEYSSEFVY LTMLQSEKKD LLKSFGK. .R SRSSVEKPTV 

CTV.HEL VSIEEINGCD DVPYDKAAKY IVYTQAEKND LOKHLGRLTV GRNKV.VPIV 

GLRaV3_HEL LSKRPIGTTD DVAEINADVY LCMTQLEKSD MKRSLKGKGK . ETP V 

LIYVHEL LNLFGINWG EVPVEYNAKY LTFTQDEKLN LQRHIDSQGG CRNA V 

CONSENSUS 1 1— d dV Y 1— tQ-EK-d 1—1— r V 



VI 



BYV_HEL 
CTV_HEL 
GLRaV3_HEL 
LIYVHEL 



LTVHEAQGET YRKVNLVRTK FQEDDPFRSE NHITVALSRH VESLTYSVLS 
NTVHEVQGET YKRVRLVRFK YQEDTPFSSK NHIWALTRH VDSLVYSVLT 
MTVHEAQGKT FSDWLFRTK KADDSLFTKQ PHILVGLSRH TRSLVYAALS 
STVNEAQGCT FSEVNLVRLV QFDNPVMSDI NQFWAISRH TTTFKYFTPH 



CONSENSUS -TVhEaQG-T — V-LvR-k — d— f— nhi-ValsRH — sl-Y— 1- 



BYV_HEL SKRDDAIAQA I 

CTV_HEL SRRYDDTATN I 

GLRaV3_HEL SELDDKVGTY I 

LIYV_HEL SRLNDRVSNA I 



CONSENSUS S— D-V— I 



Title: GRAPEVINE LEAFROLL VIRUS PROTEINS AND 

THEIR USES j 

' Applicant(s): Gonsalves et al. I 

Client/Matter No.: 07678/025008 ! 
Filing Date: January 21, 2004 Serial No.: 

Page 43 of 57 Customer No.: 21 559 j 

43/57 




BMV.HEL 
CCMOEL 
BBMOEL 
CMV.HEL 
PSV.HEL 
TAV_HEL 
PEBV.HEL 
TROEL 
TMV-HEL 
BYV_HEL ■ 
CTV_HELpep 
GLRaV-3_HEL 
LIYV_HEL 
LSV_HEL 
PVS_HEL 
PVIOEL 
P0PMV_HEL 
FXMV_HEL 
PMV_HEL 
PVX_HEL 
LVOEL 
WCMV_HEL 
SMYEAOEL 
NMV_HEL 



CLOSTEROVIRUSES 



FIG. 21 



Title: GRAPEVINE LEAFROll ViKUS HROl fciNS AiSiu 
THEIR USES 

Applicant(s): Gonsalves et al. 

Client/Matter No.: 07678/025008 

Filing Date: January 21 , 2004 Serial No.: 

Page 44 of 57 Customer No. : 21 559 



44/57 



FIG. 22 



II 



BYV_RdRp 
CTV_RdRp 
GLRaV3_RdRp 
LIYV_RdRp 



ITTFKLMVKR DAKVKLDSSC LVKHPPAQNI MFHRKAVNAI FSPCFDEFKN 
ISNFKLMVKR DAKVKLDDSS LSKHPAAQNI MFHKKFINAI FSPCFDEFKN 
LTSYTLMVKA DVKPKLDNTP LSKYVTGQNI VYHDRCVTAL FSCIFTACVE 
FKTLNLMVKG ETKPKMDLST YDSYNAPANI VYYQQIVNLY FSPIFLECFA 



CONSENSUS — f-LMVK- d-K-KlD-s- 1-k qNI — h— vna- FSp-F-e— 



III 



IV 



BYV_RdRp 
CTV_RdRp 
GLRaV3_RdRp 
LIYV_RdRp 



RVITCTNSNI VFFTEMTNST LASIAKEMLG .SEHVYNVGE IDFSKFDKSQ 
RVLSSLNDNI VFFTEMTNAG LAEIIRRIIG . DDDNLFVGE VDFSKFDKSQ 
RLKYWDERW LFYHGMDTAE LAXALRNNLG . DIRQYYTYE LDISKYDKSQ 
RLTYCLSDKI VLYSGMNTDV LAELIESKLP LGLNAYHTLE IDFSKFDKSQ 



CONSENSUS R- 



-d-i vf M LA— lg Y E iDfSKfDKSQ 



BYV RdRp DAFIKSFERT LYSAFGFDED LLD.VWMQGE YTSNATTLDG QLSFSVDNQR 

CTV~RdRp DLFIKEYERT LYSEFGFDTE LLD.VWMEGE YRARATTLDG QLSFSVDGQR 

GLRaV3 RdRp SALMKQVEEL ILLTLGVDRE VLS.TFFCGE YDSWRTMTK ELVLSVGSQR 

LIYV.RdRp GTCFKLYEEM MYKMFGFSPE LYDRDFKYTE YFCRAKA.TC GVDLELGTQR 

CONSENSUS — f-K-yE— ly— fGfd-e lid gE Y a-tl— -1— sv—QR 

y VI 

BYV RdRp KSGASNTWIG NSIETLGILS MFYYTNRFKA LFVSGDDSLI FSESPIRNSA 

CTV_RdRp RSGGSNTWIG NSLVTLGILS LYYDVSKFDL LLVSGDDSLI YSSEKISNFS 

GLRaV3_RdRp RSGGANTWLG NSLVLCTLLS WLRGLDYSY IWSGDDSLI FSRQPLDIDT 

LIYV_RdRp RTGSPNTWLS NTLVTLGMML SSYDIDDIDL LLVSGDDSLI FSRKHLPNKT 

CONSENSUS rsG— NTW-G Nslvtlg-ls — y f— 11VSGDDSLI fS n— 

VII VIII 

BYV_RdRp DAMCTELGFE TKFLTPSVPY FCSKFFVMTG HDVFFVPDPY KLLVKLGAS. 

CTV_RdRp SEICLETGFE TKFMSPSVPY FCSKFWQTG NKTCFVPDPY KLLVKLGAP. 

GLRaV3_RdRp SVLSDNFGFD VKIFNQAAPY FCSKFLVQVE DSLFFVPDPL KLFVKFGAS. 

LIYV.RdRp QEINKNFGME AKYIEKSSPY FCSKFIVELN GKLKVIPDPI RFFEKLSIPI 

CONSENSUS fGfe -Kf S-PY FCSKF-V fvPDP- kl-vKlga— 



BYV RdRp . . KDEVDDEF LFEVFTSFRD LTKDLVDERV IELLTHLVHS KYGYESGDTY 

CTVRdRp . . QNKLTDVE LFELFTSFKD MTQDFGDQW LEKLKLLVEA KYGFASGTTM 

GLRaV3~RdRp . . KTSDID . L LHEIFQSFVD LSKGFNREDV IQELAKLVTR KYK . HSGWTY 

LIYVlRdRp RQEDFVNGSV VKERFISFKD LMKEYDNDVA VIRIDEAVCY RYSIPVGCSY 

CONSENSUS d— 1-E-F-SF-D 1-kdf— e-v i— 1— IV— kY— sG-ty 



BYV.RdRp AALCAIHCIR SNFSSFKKLY 

CTV_RdRp PALCAIHCVR SNFLSFERLF 

GLRaV3_RdRp SALCVLHVLS ANFSQFCRLY 

LIYV_RdRp AALCYIHCCM SNFVSFRRIY 



CONSENSUS -ALC-iHc — sNF-sF-rly 
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FIG. 26A 



BYV_p65 
CTV_p65 
GLRaV3_p59 
LIYV_p62 

CONSENSUS 



. . MWFGLDF GTTFSSVCAY VGEELYLFKQ RDSAYIPTYV FLHSDTQEVA 
. . MVLLGLDF GTTFSTVAMA TPSELVILKQ SNSSYIPTCL LLHAEPNSVS 
. . .MEVGIDF GTTFSTICFS PSGVSGCTPV AGSVYVETQI FIPEGSSTYL 
MRDCKVGLDF GTTFSTVSTL VNNSMYVLRL GDSAYIPTCI AITPGGEAI . 



-G1DF GTTFStV 1—1 S-YipTci f- 



-v- 



BYV_p65 FGYDAEVLSN DLSVRGGFYR DLKRWIGCDE ENYRDYLEKL KPHYKTELLK 

CTV_p65 YGYDAEYLAA S.GESGSFYK DLKRWVGCTA KNYQTYLHKL SPSYKVIVKE 

GLRaV3_p59 IG . KAAGKAY RDGVEGRLYV NPKRWVGVTR DNVERYVEKL KPTYTVKM. . 

LIYV_p62 IGGAAEVLSG DDTPHCFFY. DLKRWVGVDD NTFKFAMNKI RPKYVAELVE 



CONSENSUS -G— Ae-1 g-fY- dlKRWvG ny— yl-Kl -P-Y— 1— 



BYV_p65 VAQSSKSTVK LDCYSGTVPQ NATLPGLIAT FVKALISTAS EAFKCQCTGV 

CTV_p65 FGTKSVPVPY LSPLNNDLGL SVALPSLIAS YAKSILSDAE RVFNVSCTGV 

GLRaV3_p59 . . .DSGGALL IGGLGSGPDT LLRWDVICL FLRALILECE RYTSTTVTAA 

LIYV_p62 GEVY LTGINKGFSI KLSVKQLIKA YIETIVRLLA SSYSLRVIDL 



CONSENSUS s 1 — II i f T — 



B 

BYV_p65 ICSVPANYNC LQRSFTESCV NLSGYPCVYM VNEPSAAALS ACSRIKGATS 
CTV_p65 ICSVPAGYNT LQRAFTQQSI SMSGYSCVYI INEPSAAAYS TLPKLNSADK 
GLRaV3_p59 WTVPADYNS FKRSFWEAL KGLGIPVRGV VNEPTAAALY SLAKSRVEDL 
LIYV_p62 NQSVPADYKN AQRLAARSVL KALSFPCRRI INEPSAAAVY CVSRYPNYNY 

CONSENSUS i-sVPA-Yn- lqR-f gypc— i -NEPsAAA 



BYV_p65 PVLVYDFGGG TFDVSVISAL NNTFWRASG GDMNLGGRDI DKAFVEHLYN 

CTV_p65 YLAVYDFGGG TFDVSIVSVR LPTFAVRSSS GDMNLGGRDI DKKLSDKIYE 

GLRaV3_p59 LLAVFDFGGG TFDVSFVKKK GNILCVIFSV GDNFLGGRDI DRAIVEVIKQ 

LIYV_p62 FL.VYDFGGG TFDVSLIGKY KSYVTVIDTE GDSFLGGRDI DKSIEDYLVG 



CONSENSUS -1-VyDFGGG TFDVS f-V— S- GD — LGGRDI Dk- 



BYV_p65 KAQ. . .LPVN YKIDISFLKE SLSKKVSFLN FPWSEQGVR VDVLVNVSEL 

CTV_p65 MAD. . .FVPQ KELNVSSLKE ALSLOTDPVK YT.VNHYGMS ETVSIDOTVL 

GLRaV3_p59 KIKGKASDAK LGIFVSSMKE DLSNNNAITQ HLIPVEGGVE V.VDLTSDEL 

LIYV_p62 KYNIKKVIP. .ATYLALIKE E.CNNTNKSI FTILFDDGSV QWEFSKSEL 

CONSENSUS k vs-lKE -Is f-i— e-G V eL 



BYV_p65 AEVAAPFVER TIKIVKEVY. . EKYCSSMRL EPNVKAKLLM VGGSSYLPGL 

CTV_p65 REIASVFINR TIDILTQV. . . .KVKSSMPE SQSL. .KLW VGGSSYLPGL 

GLRaV3_p59 DAIVAPFSAR AVEVFKTGP. . DNFYPDPVI A VM TGGSSALVKV 

LIYV_p62 EKCVRPFVER SIKLINDVW RNKLTSGV IYM VGGSSLLQPV 

CONSENSUS — i— pFv-R -i-i— v k— s m vGGSS-L— 
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BYV_p65 LSRLSSIPFV 

CTV_p65 LDALATVPFV 

GLRaV3_p59 RSDVANLPQI 

LIYV_p62 QDMVRSYAST 

CONSENSUS p-v 



_F_ 

DEC.L.VLPD ARAAVAGGCA 
SGI.V.PVED ARTAVARGCA 
SKV.VFDSTD FRCSVACGAK 
KGLTLVADQD MRSAVSYGCS 

D -R-aVa-Gc- 



LYSACLRNDS PMLLVDCAAH 
LYSECLDGRS KALLIDCITH 
VYCDTLAGNS GLRLVDTLTN 
VLHK.LEDNK EIVYIDCNSH 

-y L S 1-Dc — h 



BYV _p65 
CTV_p65 
GLRaV3_p59 
LIYV_p62 



NLSISSKYCE SIVCVPAGSP IPFTGVRTVN MTGSNASAVY SAALFEGDFV 
HLSVTTFSAD SVWAAAGSP IPFEGERKLT LRKCVSTSNY QARMFEGDYE 

TLTDEWGLQ PWIFPKGSP IPCSYTHRYT V GGGDV VYGIFEGE. . 

PLSDISFNCD PEPIIRKPMS IPYTHTVKMR HDRPLKT. . . IVNIYEGSNL 



CONSENSUS -Ls d -wi gsp IPf- 



■fEGd— 



BYV_p65 
CTV_p65 
GLRaV3_p59 
LIYV_p62 

CONSENSUS 



H 



KCRLNKRIFF GDWLGNVGV TGSATRTVPL TLEINVSSVG TISFSLVGPT 
KVFRNERIYA ASVSLFTLGV NWSVPNDVEM TLVTKVDSMG KVEFYLKGPS 

NNRAFL NEPTFRGVSK RRGDPVETDV A . QFNLSTDG TVSVIVNGEE 

FMPENDWLIS SNINTTDFAK VGEEY SKVYEYDIDG IITLKIRNEV 



-N-r-f- 



-v-1- 



-g- 



BYV_p65 
CTV_p65 
GLRaV3_p59 
LIYV_p62 

CONSENSUS 



GVKKLIGGNA AYDFSSYQLG ERWADLHKH NSDKVKLIHA LTYQPFQRKK 
GELVNVQGTS HYDYAGMPHP TRKLVRLSDY NVNSAALVLA LTLTREKREK 

VKNEYLVPGT TNVLDSIi VYKSGRE DLEAKAIPEY LTTLNILHDK 

TGKMFTLPNS FTKSDNIKPI TFKLTQLSNT D . DLATLTSL LGYHDKNFER 



Lt- 



-ek 



BYV_p65 LTDGDKALFL KRLTADYRRE ARKFSSY DDAV LNSSELLLGR 

CTV _p65 FLLRT . . .LF DTLLADLRKT A. SLSEYSKK YPITRNDIDV VSSR. . .MGI 

GLRaV3_p59 AFTRRNLGNK DKGFSDLRIE ENFLKS AVDTDTI LNG* 

LIYV_p62 FYG L FNVPTILIKE IDKLGGFKTL YRRLKSMNAN F 



CONSENSUS f 1 dlr-e — 1— y- 



-v 1- 



BYV_p65 IIPKILRGSR VEKLDV* 

CTV_p65 WSKVLRGSD LERIPL. 

GLRaV3_p59 

LIYV_p62 



CONSENSUS 
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BYV_p61 MTTRFSTPAN YYWGELFRRF FGGQEW KNLMSE AftSVSRPRYS 

CTV_p61 MSSH HVWGSLFRKF YGEAIW KEYLSE STRNFDERNV 

LIYV_P59 . .MLNDRIAV TCFQTLLKKS NVKHEMEQTN NYIVNNLADI NRNTFPALAG 

GLRaV3_p55 MDK YIYVTGI . . L NPNEARDEVF SWNKGYIGP GGRSFSNRGS 

CONSENSUS w— If— f w k f— r— 



BYV_p61 S . DFRFSDGV ILSRKTFGES TGES..FVRE FSLLLTFPKT YEVCKLCGVA 

CTV_p61 SLDHTLSSGV WRRQSLLNA PQGT..FENE LALLYNSWI NDFVELTGMP 

LIYV_P59 SVRIDFNSDY YISGGQIWS PKDSNAYVKL LIVYLKYCYI N.YSAKTKYP 

GLRaV3_p55 KYTWWEN. . . . SAARISGL TSTSQSTIDA FAYFL LKGGLTTT 

CONSENSUS S f S s— fv 11 



BYV_p61 MELALNGMN. . RLSDYNVSE FN IV DVKTVGCKFN IQSVTEFVKK 

CTV_p61 LKSLMTGIED RKVPD E LI SV DPHEVGCRFT LNDVESYLMS 

LIYV_P59 PQSLLAVLDY DSFKAKWVKY LDKSLTDYLD DNKTEGCSFT EQQWEKYPQ 

GLRaV3_p55 LSNPINCENW VRSSKDLSAF FRTLIKGKIY ASRSVDSNLP KKDRDDIME. 

CONSENSUS 1—1 - d— vgc-f v-e 



BYV_p61 INGNVAEPSL VEHCWSLSNS CGELINPKDT KRFVSLIFKG KDLAESTDEA 

CTV_p61 RGEDFADLAA VEHSWCLSNS CSRLLSSTEI DANKTLVF.T RNFDSNISG. 

LIYV_P59 VDSLVAKIL YRVCNS LGKLLDLKDF ENKNISGFEI NTAQDSPTVA 

GLRaV3_p55 .ASRRLSPSD AAFCRAVSVQ VGKYVDVTQN LESTIVPLRV MEIKKRRGSA 

CONSENSUS a w— sns -g-1 d f a 



BYV_p61 IVS. . SSYLD YLSHCLNLYE TCNLSSNSGK KSLYDEFLKH VIDYL. . .EN 

CTV_p61 .VT. .TKLET YLSYCISLYK KHCM . KDDDY FNLILPMFNC LMKVL. . .AS 

LIYV_P59 DDN..ES.ND FFRECVNDQR YYSSLSGSKL GKAKLEANAY IFKILLKSAS 

GLRaV3_p55 HVSLPKWSA YVDFYTNLQE LLSDEVTRAR TDTVSAYATD SMAFLVKMLP 



CONSENSUS -v- 



yl— c-nl- 



BYV_p61 SDLEYRSPSD NPLVAGILYD MCFEYNTLKS TYLKNIESFD CFLSLYLPLL 

CTV_p61 LGLFYEKHAD NPLLTGMLIE FCLENKVYYS TFKVNLDNVR LFKSKVLPW 

LIYV_P59 GEFDIDRLSR NPLAISKFMN LYTNHVTDSE TFKSKFEALK SIKTPFASFI 

GLRaV3_p55 LT AR EQWLKDVLGY LLVRRRPANF SYDVRVAWVY DVIATLKLVI 



CONSENSUS — 1— npl- 



lc- 



BYV_p61 SEVFSMNWER PAPDVRLLFE 

CTV_p61 LTVWDISEPD DPVDERVLIP 

LIYV_P59 KKAFGIR LN 

GLRaV3_p55 RLFFNKDTPG GIKDLKPCVP 



_I 

LDAAELLLKV PTINMHDST. . .FLYKNKLR 
FDPTDFVLDL PKLNIHDTM. . .WVGNQIR 
FEDSKIFYAL PKERQSDVLS DDMMVESIVR 
IESFDPFHEL S SYFS 
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BYV_p61 YLESYFEDDS NELIKVKVDS LLTRDNPEL. .KLAQRWV GFHCYYG 

CTV_p61 QLEYWESDA LDDLSQHVDL RLAADNPDL. . RVGLRWA GMFVYYG 

LIYV_P59 DAASFTWSD NNYLPERVDR FVTQLLLELF PKTKASFPNK IMFGFLHYFA 

GLRaV3_p55 RLSYEMTTGK GGKICPEIAE KLVRRLMEEN YKLRLT.PVM ALIIILVYYS 

CONSENSUS -1 — vd- -1 el- -k w g-l-Yy- 



II 



BYV_p61 VFRTAQTRKV KRDAEYKLPP AL GE FVINMSGVEE FF.EELQKKM 

CTV_p61 VYRCWDRAV ERPTLFRLPQ KLLSQDDGES CSLHMGSVEA LF.NLVQKVN 

LIYV_P59 LSTTNSKR FNDTQ ESTIEIEGET LKISLKFITS YLRNAIQSQH 

GLRaV3_p55 IYGTNATRIK RRPDFLNVRI KGRVE KVSLRGVED . .RAFRISEK 



CONSENSUS vy-t — R r — f i ve- -f q— 



BYV_p61 
CTV_p61 
LIYV.P59 
GLRaV3_p56 



PSI . . . SVRR RFCGSLSHEA FSVFKRFGVG FPPITRLNVP VKYSYLNVDY 
KDI. . .NVRR QFMGRHSEVA LRLYRNLGLR FPPISSVRLP AHHGYLYVDF 
PDYADSNIVR LWCNKRSNLA LGYFKSRNIQ LYLYS. .KYP RLLNYMRFDY 
RGINAQRVLC RYYSDLTCLA RRHYGIRRNN WKTLSYVD . . GTLAYDTADC 



CONSENSUS — i v-r -fc— s— A 1 f— s p Yl— Dy 



• BYV_p61 YRHVKRVGLT 

CTV_p61 YKRVPDGAVT 

LIYV_P59 FKGLDMGKLT 

GLRaV3_p55 ITSKVRNTIN 

CONSENSUS y -t 



QDELTILSNI EFDVAEMCCE 
ADELESLRQL RSSVDVMCKD 
DEERLSIQTL RCITEDRS . E 
TADHASIIHY IKTNENQVTG 

-de— s e e 



REVALQARRA QR GEKP 

R.VSITPPPF NRLRRGSSRT 

GTLATHNDLN SWILRP 

TTLPHQL* 



BYV_p61 FQGWKGTKNE ISPHARSSIR VKKNNDSLLN ILWKDVGARS QRRLNPLHRK 

CTV_p61 FRGR . GARGA SSRHMSRDVA TSGFNLPYHG RLYSTS* 

LIYV_P59 '. 

GLRaV3jp55 

CONSENSUS - - — 



BYV_p61 H* 

CTV_p61 . . 

LIYV_P59 . . 

GLRaV3_p55 . . 



CONSENSUS 
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Ncol 
tacttatctagaacc- 




-ATGGAAGCGAGTCGAGGACTA - 

ATGG^GCGAGTCGACGACTATCGCCATCGGACGCCGCCTTTTGCAGAGCAGTG 

9404 + + + + + + 

MEASRRLSPSDAAFCRAVSV - 

CAGGTAGGGAAGTATGTGGACGTAACGCAGAATTTAGAAAGTACGATCGTGCCGTTAAGA 

+ + + + + + 

QVGKYVDVTQNLESTIVPLR - 

GTTATGGAAATAAAGAAAAGACGAGGATCAGCACATGTTAGTTTACCGAAGGTGGTATCC 

+ + + + + + 

VME I KKRRGSAHVSL PKVV S - 

GCTTACGTAGATTTTTATACGAACTTGCAGGAATTGCTGTCGGATGA^ 

+ +_: + + + — + — 

AYVDFYTNLQELLSDEVTRA 

AGAACCGATACAGTTTCGGCATACGCTACCGACTCTATGGCTTTCTTAGTTAAGATGTTA 

+ + + + + + 

RTDT VSAYATDSMAFLVKM L 

CCCCTGACTGCTCGTGAGCAGTGGTTAAAAGACGTGCTAGGATATCTGCTGGTACGGAGA 

+ + + + + + 

PLTAREQWLKDVLGYLLVRR 

CGACCAGCAAATTTTTCCTACGACGTAAGAGTAGCTTGGGTATATGACGTGA 

+ — + + + + + 

RPANFSYDVRVAWVYDVIAT 

CTCAAGCTGGTCATAAGATTGTTTTTCAACAAGGA 

— + + + + + + 

LKLVIRLFFNKDTPGGIKDL 

AAACCGTGTGTGCCTATAGAGTCATTCGACCCCTTTCACGAGCTTTC 

+ + + + + + 

K P C V PIESFDPFHELSSYFS 

AGGTTAAGTTACGAGATGACGACAGGTAAAGGGGGAAAGATATGCCCGGAGATCGCCGAG 

+ + + + + + 

RLSYEMTTGKGG KICPEIAE 

AAGTTGGTGCGCCX3TCTAATGGAGGAAAACTATAAGTTAAGATTGACCC 

+ + + + + + 

KLVRRLMEENYKLRLTPVMA 
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TTAATAATTATACTGGTATACTACTCCATTTACGGCACAAACGCTACCAGGATTAAAAGA 

+ + +— + + + 

L I I I L V Y Y S I Y G T N A T R I K R 

CGCCCGGATTTCCTCAATGTGAGGATAAAGGGAAGAGTCGAGAAGGTTTCGTTACGGGGG 
+ + + -+ + + 

RPDFLNVRIKGRVEKVSL RG 

GTAGAAGATCGTGCCTTTAGAATATCAGAAAAGCGGGGGATAAACGCTCAACGTGTATTA 
+ + + + + + 

VEDRAFRISEKRGINAQRVL - 

TGTAGGTACTATAGCGATCTCACATGTCTGGCTAGGCGACATTACGGCATTCGCAGGAAC 

_+_____ -+--■ -+-: + + + 

CRYYSDLTCLARRHY GIRRN 

AATTGGAAGACGCTGAGTTATGTAGACGGGACGTTAGCGTATGACACGGCTGATTGTATA 
+ + + + + + 

NWKTLSYVDGTLAYDTADCI 

ACTTCTAAGGTGAGAAATACGATCAACACCGCAGATCAGGCTAGCATTATACACTATATC 
+ + + + + + 

TSKVRNT INTADHAS I IHYI - 

AAGACGAACGAAAACCAGGTTACCGGAACTACTCTACCACACCAGCTTTAAAGCTGGGTG 
+ + + + + + 

KTNEN QVTGTTLPHQL * 

TAGTATGCGACGATGTTTCT 

+ +— 10503 

ATCATACGCTGCTACAAAGA- 



^--ggta 



jgtacctaggagttct 
Ncol 

(3' primer, 93-225) 
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FIG. 31 
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FIG. 32 



